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CONVERSION FACTORS AND ABBREVIATIONS

For the convenience of readers who prefer to use metric (International
System) units rather than the inch-pound units used in this report, values may
be converted by using the following factors:

Multiply inch-pound units By To obtain metric units

inch (in.) 25.4 millimeter (mm)

foot (ft) 0.3048 meter (m)

mile (mi) 1.609 kilometer (km)

gallon (gal) 3.785 liter (L)

foot per second (ft/s) 0.3048 = meter per second (m/s)

cubic foot per second (ft3/s) 0.02832 cubic meter per second (m3/s)
mile per hour (mi/h) 1.609 kilameter per hour (km/h)
ounce, avoirdupois (oz) 28.35 gram (g)

pound, avoirdupois (1b) 453.6 gram (g)

ature in degrees Celsius (°C) can be conwverted to degrees Fahrenheit
(°F) as follows: °F = 1.8 X °C + 32.

Sea level: In this report "sea level" refers to the National Geodetic Verti-
cal Datum of 1929 (NGVD of 1929)--a geodetic datum derived fram a general
adjustment of the first-order level nets of both the United States and
Canada, formerly called "Sea Level Datum of 1929."

Disclaimer: Use of trade, product, industry, or firm names in this report is
for identification purposes only, and does not constitute endorsement of
products by the U.S. Geological Survey or the Louisiana Department of
Transportation and Development.



REFERENCE LIST OF SAMPLING SITE, LATITUDE/LONGITUDE, AND

LOCATION FOR FIGURE 1

Site Latitude/

no. longitude Location

1 301832093065300 Calcasieu River 3.9 mi east of Moss Bluff, La.

2  301824093063600 Bayou Serpent 4.2 mi east of Moss Bluff, La.

3 301552093123500 West Fork Calcasieu River 1.0 mi northwest of Goosport, La.

4 301404093144800 Calcasieu River at Buoy 130 at Lake Charles La.

5 301240093153000 Calcasieu River at Buoy 114 at Lake Charles La.

6 301150093171600 Calcasieu River at Bayou d'Inde, 2.8 mi southeast of
Hollywood, La.

7  300957093190800 Calcasieu River at petroleum refinery, 3.9 mi south of
Hollywood, La.

8  08017090° Calcasieu River at Burton Landing near Lake Charles, La.

9  300606093184400 Calcasieu River at Devil's Elbow, 5.5 mi northwest of Grand
Lake, La.

10 300127093184900 Calcasieu Lake 2.3 mi northeast of Hackberry, La.

11  294605093204200 Calcasieu River at Buoy 47, 2.4 mi southwest of Cameron, lLa.

12 301230093181300 Bayou d'Inde 0.25 mi above industrial outfall canal.

13  301244093171300 Industrial outfall above I-210 bridge near Maplewood, La.

14 301230093180300 Bayou d'Inde at confluence with industrial outfall.

15 301210093173900 Bayou d'Inde 0.5 mi above mouth.

a Downstream order number.

REFERENCE LIST OF SAMPLING SITE, LATITUDE/LONGITUDE, AND

LOCATION FOR FIGURE 5

Site Latitude/
no. longitude Location

1 301234093173600 Industrial outfall at Lockport Marsh bridge.

2  301234093174900 Industrial outfall canal at bridge 0.25 mi above mouth.

3 301233093180100 Industrial outfall canal 100 ft above mouth.

4 301159093205500 Bayou d'Inde at Little Bayou d'Inde.

5 301205093201800 Bayou d'Inde 1 mi below Little Bayou d'Inde.

6 301203093195900 Bayou d'Inde 0.5 mi above Highway 108.

7  301209093193600 Bayou d'Inde 500 ft above Highway 108.

8 301209093193000 Bayou d'Inde 500 ft below Highway 108.

9 301230093181300 Bayou d'Inde 0.25 mi above industrial outfall canal.
10 301224093174900 Bayou d'Inde 0.25 mi below industrial ocutfall canal.
11  301210093173900 Bayou d'Inde 0.5 mi above mouth.

12 301153093171900 Bayou d'Inde at mouth near Sulphur, La.

13  301150093171600 Calcasieu River at Bayou d'Inde, 2.8 mi southeast of
Hollywood, La.

14 301143083171000 Prien Lake cut at Bayou d'Inde.

15 301127093172400 Prien Lake at northwest shore.

16 301031093171000 Prien Lake outlet (south end).

17 301404093144800 Calcasieu River at Buoy 130 at Lake Charles, La.

Vi



CHEMICAL, TISSUE, AND PHYSICAL DATA FROM WATER AND BOTTOM MATERIAL

IN THE LOWER CALCASIEU RIVER, LOUISIANA, 1985-88

By Dennis K. Demcheck, Charles R. Demas, and Charles R. Garrison

ABSTRACT

The lower Calcasieu River is an estuarine system that has been affected
by industrial activity. Prior to 1984, several synthetic organic compounds
were detected in an industrialized reach of the lower Calcasieu River. In
1985, the U.S. Geological Survey began a series of studies to determine the
processes that control the fate and transport of some of these organic
compounds and trace elements in the lower Calcasieu River, Louisiana.

Field and laboratory methods used by the U.S. Geological Survey during
studies conducted on the lower Calcasieu River from 1985 to 1988 are
described. All data collected during these studies also are presented. Data
presented include: Daily velocities, temperatures, and specific conductances;
dye-tracer data; salinity-profile data; instantaneocus discharges; suspended-
sediment concentrations; bottom-material particle-size distributions; major
inorganic chemical concentrations, nutrients, and physical constituents in
water; trace-metal concentrations in water and bottom material; concentrations
of volatile organic and methylene chloride-extractable organic compounds in
water, bottom material, and tissue from plants, invertebrates, ard fish;
concentrations of insecticide compounds in botbtom material; cesium-137 and
lead-210 radiocactivity lewvels in bottom material; and radon-222 radioactivity
levels in water and bottom material.

INTRODUCTION

The lower Calcasieu River, in southwestern Louisiana (fig. 1), is an
example of a microtidal estuarine system that has been affected by industrial
activity. Contamination of water, bottom material, and aquatic organisms in
the lower Calcasieu River with synthetic organic compounds and trace metals
has been detected by State and Federal agencies (Michael Schurtz, Louisiana
Department of Envirommental Quality, written cammun., 1985; Philip Crocker,
U.S. Enwirormental Protection Agency, written commun., 1985 and 1986) and by
McNeese State University (DeRouen and Stevenson, 1987). Approximately 30
industrial plants border the lower Calcasieu River between Lake Charles and
the Intracoastal Waterway.

None of the previous studies, however, has determined the processes that
control the fate and transport of these synthetic organic campounds and trace
elements in relation to the physical and chemical characteristics of the
river. In 1985, the U.S. Geological Survey began a series of studies to
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determine the processes that control the fate and transport of organic com-
pounds and trace elements in the industrial reach and in the transition zone
between brackish and freshwater of the lower Calcasieu River.

The purposes of this report are to describe the water-quality sampling
and analytical methods used in routine sampling and special studies from 1985
to 1988, and provide a single document that contains all the data collected by
the U.S. Geological Survey during the different studies. Data presented
include: Daily velocities, temperatures, and specific conductances; dye-
tracer data; salinity-profile data; instantaneous discharges; suspended-
sediment concentrations; bottom-material particle-size distributions; major
inorganic chemical concentrations, nutrients, and physical constituents in
water; trace-metal concentrations in water and bottom material; concentrations
of volatile organic and methylene chloride-extractable organic campounds in
water, bottom material, and tissue fram plants, invertebrates, and fish;
concentrations of insecticide compounds in bottom material; cesium-137 and
lead-210 radiocactivity levels in bottom material; and radon-222 radicactivity
levels in water and bottom material.

STUDY AREA

The lower Calcasieu River includes areas that are dominated by fresh-
water, brackish water, and saltwater. Riparian vegetation varies fram bottom-
land hardwoods and cypress-tupelo gum swamps in the freshwater areas to
marshes in the saltwater areas. The main channel of the lower Calcasieu River
is a dredged channel bordered by spoil banks below the city of Lake Charles,
Louisiana (fig. 1).

The reach of the lower Calcasieu River inwvestigated during this study
extends fram Kinder, Louisiana, to Cameron, Louisiana (fig. 1), a total dis-
tance of 54 river miles. Cross-sectional widths range fram 200 ft at Kinder
to 400-600 ft in the ship channel at the outlet to the Gulf of Mexico. Yearly
mean discharge for the Calcasieu River at Kinder was 2,730 ft3/s for the 1985-
87 water years (Carlson and others, 1985; 1986; 1988). Intensive studies were
conducted around Bayou d'Inde and the industrialized area extending from Lake
Charles to Burton Landing, a reach of approximately 14 mi. Instantaneous-
discharge measurements in this tidally-affected reach ranged fram -2,370 to
+71,000 ft3/s during the 1985-87 water years. Instantaneous stream velocities
ranged fram -0.17 to +4.96 ft/s for the instantaneous measurements in the
tidally-affected reach of the lower Calcasieu River during this same time

period.

MATERTALS AND METHODS

Physical constituents such as dissolved oxygen, pH, temperature, speci-
fic conductance, salinity, and oxidation-reduction potential were measured in
the water using an in situ water-quality monitor. Daily specific-conductance
and temperature data were collected at two sites using a U.S. Geological
Survey water-quality minimonitor. Additional daily specific-conductance and
temperature data were collected by an observer at a third site.



Instantaneous discharge measurements were made in the lower Calcasieu
River using an electromagnetic water current meter that provided both direc-
tion and magnitude of flow. Additional flow data also were collected on a
daily basis at the I-10 bridge site using an electramagnetic water current
meter with probes set at 0.2 and 0.8 of the average depth of the river. Data
were available on a real-time basis through the use of a Handar-GOES (Geosta-
tionary Operational Environmental Satellite) data acquisition system and also
were stored on a digital paper-tape recorder.

Dye-tracer studies were conducted on two occasions during the study.
The first study was conducted in the main ship channel just above Prien Lake
in Januwary 1987. The second study was done in an industrial outfall and Bayou
d'Inde in September 1987. Both studies were conducted according to methods in
Hubbard and others (1982).

Suspended-sediment samples were collected in water less than 20 ft in
depth and velocities less than 1.5 ft/s using a wire-basket sampler. Point
samples were collected in water greater than 20 ft in depth and wvelocities
less than 1.5 ft/s at 0.1, 0.3, 0.5, 0.7, and 0.9 of total depth using a
horizontally-oriented, messenger-triggered, 6.2 L (liter) Van Dorn sampler.
Prior to analysis, samples were transferred to 3.2 L wide-mouth plastic
bottles and treated with 5 mL of chlorine bleach (used as a biocide). A P-63
suspended-sediment sampler was used on one occasion when stream wvelocities-
exceeded 1.5 ft/s. Prior to analysis, suspended-sediment samples were
collected in 500 mL glass bottles at points using the P-63 sampler and treated
with 1 mL of chlorine bleach.

Suspended-sediment concentrations and particle-size distributions were
determined at a U.S. Geological Survey sediment laboratory, according to
methods described in Guy (1969) with +the following modifications:
Concentrations of fines (<0.0625 mm) were filtered through 0.00045 mm pretared
silver filters and washed with de-ionized water prior to drying. The smaller
pore-size filter was used to prevent any material from being washed away when
the filters were washed with de-ionized water to minimize the high dissolved-
solids concentrations present in the water samples. The dry-sieve method was
used for particle-size analysis of the sand fraction. The bottom-withdrawal
tube method was used for particle-size analysis of the total-fines fraction.

Water—-Quality Sampling and Analytical Methods

Depth-integrated water-quality samples for inorganic constituents, trace
metals, and methylene chloride-extractable organic campounds were collected
fram water less than 20 ft in depth and velocities less than 1.5 ft/s using an
epoxy-coated, wire-basket sampler containing a clean, fired (at 350 °C for 6
hrs) to burn off any organic contaminants), narrow-mouth 1-L glass bottle. A
Johnson-Keck pump with Teflon tubing and a viton stator was used to collect
depth-integrated or point samples in water greater than 20 ft in depth and
velocities less than 1.5 ft/s. The puwp was cleaned with pesticide-grade
methanol and rinsed with de~ionized water in the laboratory prior to use, and
the punp was rinsed with ambient water at each site prior to use.




Samples for volatile organic compournds (VOCs) were collected in clean,
fired, 40-mL glass septum vials with Teflon septums. Vials were placed in
stainless-steel sewage samplers that had been cleaned in the laboratory with
pesticide-grade methanol and rinsed with de-ionized water. The VOC samples
were depth-integrated or collected at points in the river using a messenger-
activated stainless-steel sewage sampler. All samplers and sample containers
were rinsed with ambient water at the sampling site prior to sampling.

All water samples were preserved and, when required, filtered in the
field according to methods listed in Brown and others (1970). All nutrient
and organic samples were stored in coolers at 4 °C immediately upon collec-
tion, placed in refrigerators in the mobile laboratory after processing, and
shipped in coolers at 4 °C to the appropriate laboratories for analysis.
Water samples analyzed for major inorganic chemical constituents and trace
metals were sent to U.S. Geological Survey 1laboratories. Samples were
analyzed according to methods listed in Fishman and Friedman (1985). Water
samples analyzed for VOCs were sent to a Survey laboratory and were analyzed
according to methods in Wershaw and others (1983). Water samples collected
for dissolved organic carbon fractionation were filtered through a 0.00045 mm
silver filter, sent to a commercial laboratory, and analyzed according to
methods listed in Leenheer and Huffman (1979). Water samples analyzed for
methylene chloride-extractable organic campounds were sent to a Survey
laboratory and the Tennessee Valley Authority Laboratory (TVAL), and analyzed
according to methods in Wershaw and others (1983) and U.S. Environmental
Protection Agency (1979a, 1979b).

Bottom-material samples were collected with a stainless-steel petite-
ponar sampler for organic-compound analysis and a Teflon-lined petite-ponar
sampler for trace-metal analysis. Samples for particle-size, loss-on-igni-
tion, and total organic carbon analyses were collected from the bottom using a
stainless-steel petite-ponar sampler. Core samples were collected from the
bottam using a hand corer and a 150-1b gravity corer, depending on sampling
depth. Liners made of 2 in. by 20 in. stainless steel or plastic were used
with the hand corer. Liners made of 4 in. by 48 in. plastic were used with
the gravity corer. Cores were analyzed for trace metals and radioisotopes.

Samples for analysis of particle-size distributions, loss-on-ignition,
and percent moisture of bottom material were stored in clean plastic 500 mL
containers after <collectilon and analyzed by a Survey sediment
laboratory. Mechanical dry-sieve analysis, using standard methods reported by
Guy (1969), was used for the samples containing mostly sand. Hydrometer
analysis, using methods developed by the U.S. Armmy Corps of Engineers (1970),
was used for the samples containing mostly fines. The particle-size
distribution of samples containing both sand and fines were determined by
canbined sieve and hydrometer analyses. Loss-on-ignition and percent moisture
were determined according to methods in Brown and others (1970) and Buckman
and Brady (1969).

Bottom-material samples were stored in clean, plastic, 500-mL containers
in the field and analyzed for trace metals and nutrients at a Survey
laboratory using methods listed in Fishman and Friedman (1985). Nutrient
samples were chilled to 4 °C immediately after c¢ollection and sent in



coolers at 4 °C to a Survey laboratory. Samples for analysis of methylene
chloride-extractable organic campounds in bottom material were placed in
clean, fired, 1-L glass bottles and immediately chilled to 4 °C until analysis
by the TVAL. Samples were analyzed at the TVAL according to U.S. Environ-
mental Protection Agency (1979b) method 625. Samples for analysis of VOCs in
bottom material were stored in 40-mL septum vials at 4 °C until analysis by
the TVAL, using a modification of U.S. Environmental Protection Agency (1979a)
method 624 (James Bobo, Tennessee Valley Authority, written commun., 1987).

Core samples were extruded in the field and cut into sections according
to depth below surface. Sections were then sent to a Survey laboratory for
cesium-137 and lead-210 analyses according to methods listed in Thatcher and
others (1977). Additional core-sample sections were sent to a Survey
laboratory for total trace-metal analysis, according to methods listed in
Fishman and Friedman (1985).

Biologic samples were collected using a variety of methods that included
gill nets and rod and reel for finfish, commercial crab traps for crabs, and
petite-ponar and a biological-dredge sampler for clams. Once collected,
biologic specimens were prepared using the following procedure:

1. Upon collection:
a. Organisms were separated into species;
b. Wrapped in aluminum foil;
c. Labeled by site, date, and time;
d. Placed in plastic bags; and
e. Stored in ice chests and chilled until processed.

2. In the field laboratory:

a. Species were measured (total length of fish, total carapace width of
crabs, and total shell length of clams) and segregated by size class.

b. Specimens were weighed.

c. Intestinal contents were removed from specimens.

d. Whole specimens, segregated by size class, were placed in a prerinsed
stainless-steel blender, (1-5 individuals--fish and crabs, 20-25
clams) and blended at 10,000 rotations per minute. A known volume of
de-ionized water was added to facilitate blending. The volume of de-
ionized water added to the sample was reported to the laboratory.
The sample was blended until a uniform mixture was obtained.

e. Composited samples were transferred to clean, fired, glass bottles.
Bottles were labeled according to species, size, number of organisms
camposited, site, date, and time. Bottles were placed in a refriger-
ator, stored at 4 °C, and transported to the laboratory.

f. Unblended tissue (fish, crabs, and clams) samples for analysis of
volatile organic campounds were stored and labeled using similar
techniques as those used to label blended samples.

In addition to the above steps, the following procedures were imple-
mented and samples were analyzed for quality-control purposes.



1. Glassware, utensils, and the blender were rinsed with pesticide-grade
methanol and de-ionized water (three rinses). Glassware was then fired
at 350 °C for a minimum of 6 hrs at a Survey laboratory.

2. Subsamples of de-ionized water and methanol used in the rinse process
were collected and sent to the the TVAL for organic-chemical analysis.

3. All tissue samples were sent to Mississippi State University Chemistry
Laboratory for organic-chemical analysis. The VOCs in tissue were run
using an unpublished modification of U.S. Environmental Protection Agency
(1979a) method 624 (Tennessee Valley Authority, written commumn., 1987)
and considered semi-quantitative data and interpreted accordingly.
Organochlorines and polynuclear hydrocarbons in tissue were analyzed
using methods developed in cooperation with the U.S. Fish and Wildlife
Service (Belisile and others, 1981).

SPECIAL STUDIES

Remobilization of Organic Compounds from Bottom Material

In April 1987, samples were collected to determine the remobilization of
organic compounds from bottom material. A stainless-steel petite-ponar
sampler was used to collect 24 L of bottom material at one vertical from Bayou
d'Inde near its confluence with an industrial outfall canal (fig. 1). The
botbtom material was stored in clean, fired, glass bottles at 4 °C until
processed. Native water was collected at the mouth of Bayou d'Inde and the
Calcasieu River near Kinder, using prerinsed (pesticide-grade methanol and de-
ionized water) 16-L glass carboys and stored at 4 °C until analyzed. An in
situ water-quality monitor was used to record water temperature, pH, dissolved
oxygen, salinity, specific conductance, and oxidation-reduction potential when
the bottom-material and native-water samples were collected.

Bottom-material samples were composited and mixed for 30 minutes using a
Teflon-coated industrial pastry mixer to ensure that representative subsamples
were obtained. One set of subsamples of bottom material (after campositing),
native water, and de-ionized water were placed in clean, fired, 1-L glass
bottles and sent to the TVAL for chemical analysis. Another set of subsamples
of bottom material, native water, and de-ionized water was set aside for a
procedure that used standard elutriate methods developed by Keeley and Engler
(1974). Using the procedure, bottom material fram Bayou d'Inde was mixed with
native water fraom either Bayou d'Inde, Calcasieu River near Kinder, or de-
ionized water. A 1:4 volumetric ratio of bottam material to water was used in
each test. Each mixture was placed in the mixer and vigorously mixed for 30
minutes.



A part of the bottom material-water mixture was poured into Imhoff cones
immediately after mixing and rates of deposition were recorded (American Pub-
lic Health Administration and others, 1981). The remainder of the bottom
material-water mixture was placed in a clean, 16-L glass carboy and refriger-
ated at 4 °C for 1 hr. After settling for 1 hr, a portion of the bottom
material-water mixture was decanted into clean, fired, 1-L glass bottles and
sent to the TVAL for analysis. The decanted mixture represents the fine
material that would remain suspended in the water column after dredging. The
other portion of the mixture was centrifuged and then filtered, using 0.001 mm
effective pore size, glass-fiber filters in a positive-pressure stainless-
steel filtering apparatus that was pressurized with ultra-pure nitrogen gas.
Filtered water was collected in clean fired, 1-L glass bottles and sent to the
TVAL for analysis of organic campounds, using methods previously described.

Analysis of Bacterial Degradation of Synthetic Organic Compounds

Bottom material collected as part of the remobilization study also was
used to determine if bacterial degradation of synthetic organic compounds was
occurring in the lower Calcasieu River. Subsamples of bottom material were
removed after the samples had been composited and mixed to assure uniformity.
The bottom material was placed in 16 clean, fired, 100 mL glass bottles.
Twelve of the bottled samples were sterilized at the Louisiana State
University Nuclear Sciences Laboratory, using a cobalt irradiator. Irradia-
tion times were adjusted to give a total dosage of 1 million Rads of ionizing
radiation. Dosimetry was done by the Fricke method (Swallow, 1960), using
ferrous sulfate solutions, and also by LIF thermoluminescent chip analysis in
the axial position of the diving bell (E.N. Lambremont, Lousiana State
University, Department of Nuclear Sciences, written commun., 1987). Irradia-
tion was conducted at ambient temperature (approximately 20 °C) and no
increase in sample temperature was noted. Irradiated samples were used to
provide samples in which no bacterial degradation could occur.

Three irradiated and three non-irradiated samples were sent to the TVAL
for analysis of organic chemicals. Three of the remaining irradiated samples
and three non-irradiated samples were placed in a stainless-steel airtight
container. The container was purged with ultra-pure nitrogen gas, sealed, and
placed in an upright incubator set at 20 °C. Irradiated and non-irradiated
samples were incubated at 20 °C for 60 days and then sent to the TVAL for
analysis of organic chemicals.

Uptake of Synthetic Organic Compounds by Rangia cuneata

Rangia cuneata, a brackish water clam, were collected to determine their
usefulness as a blo-accumlator of synthetic organic compounds and help deter-
mine fate and transport of selected organic compounds. Rangia cuneata were
collected fram a large bed in the northwestern corner of Lake Charles (fig.
1), using a biological dredge. Specimens were cleaned with native water,
sorted for size, and placed in a clean, galvanized tub prior to placement in
holding cages. Cages were constructed of a rubber-coated wire mesh. Approxi-
mately 80 specimens were placed in each cage. Cages were placed on or sus-




pended slightly above the bottom at several sites throughout the study area.
Cages were retrieved after 35 days, except at one site where 41 days elapsed
before retrieval, due to access problems.

Temperature, pH, dissolved oxygen, specific conductance, salinity, and
oxidation-reduction potential were recorded at the surface and botbtom of the
river at each site prior to placement of the clams and immediately after their
retrieval using an in situ water—quality monitor. Water and bottom-material
samples were collected at each site concurrent with collection, placement, and
retrieval of the clams and analyzed for VOCs and methylene chloride-extract-
able organic campourds, using methods described previously.

At the beginning of the study, 40 clams from the Lake Charles bed were
camposited, and duplicate whole body samples were analyzed for selected methy-
lene chloride-extractable organic campounds. Also, two individual clams fram
the same bed were analyzed for VOCs at the begimning of the study. Similarly,
40 clams fram the Lake Charles bed and a 1like mumber fram the test sites were
analyzed for the selected organic compounds, and 4 clams (including duplicates
at one site) were analyzed for VWOCs at the end of the study. Clams were
frozen immediately after collection and shipped on dry ice to the Mississippi
State University Chemistry Laboratory for analysis of organic compounds, using
methods described previously.

Use of Radon-222 as a Tracer of Transport Across
the Bed Sediment-Water Interface

A study was performed to evaluate the usefulness of radon-222 as a
tracer to estimate the rate of transport of water-soluble campounds across the
bed sediment-water interface in the lower Calcasieu River. Flux chambers
(fig. 2) were deployed by divers in Prien Lake, Louisiana (fig. 1), starting
in late December 1987 and ending in early February 1988 to determine mowvement
of radon-222 from the bed sediment to the overlying water. Core samples also
were collected to verify flux-chamber results and to provide information on
diffusion coefficients of radon-222 in Prien Lake.

Two approaches were used to directly measure radon-222 flux into
overlying water fraom the bed sediment. The approaches used involved placement
of a confining device on the bed-sediment surface and camparison of radon-
222/radium-226 activities at different depths in core samples (Hammond and
others, 1977). 1In the first approach, radon-222 was measured and compared
between chambers that were opened and closed to the bed sediment of the
lake.

The in situ aluminum chambers originally were designed by Region IV of
the U.S. Enwvirommental Protection Agency for sediment oxygen demand studies
(Murphy and Hicks, 1986). The chamber (fig. 2) consisted of a cylinder with a
center core that formed an annular ring (fig. 2). The 1lid was fastened to the
top of the chamber with four wing nuts. The 1id was removed during deploy-
ment, which facilitated purging of the chamber as it passed through the water.
Divers positioned the chamber on the bottom of the lake and then lowered and
fastened the 1id. The chamber in the deployed position isolates 65 L of water
over 0.27 m2 of bed sediment. Further details of the chamber design are given
by Murphy and Hicks (1986).
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Figure 2.--Schematic of in situ flux chamber.
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After the chamber and 1id were in position, divers extracted water sam-
ples of approximately 200 mL per sample. Duplicate samples were collected
from each chamber. These samples were drawn into evacuated samplers through a
short tube with a valve extending fram the chamber, sealed, and brought to the
surface to be analyzed for radon-222.

In the second approach, sedimentary radon-222 (C) and radium-226 activi-
ties were obtained fram hand cores. The cores were extruded with the aid of a
plunger inserted from the bottom of the core liner. The cores were sectioned
into 1- to 2-in. long segments. These segments were sealed in glass flasks
containing approximately 200 mL of native water. The mixture was then
agitated to form a slurry. The radon-222 was removed by bubbling ambient air
through the slurry and extracting the radon-222 into Iucas counting cells.
Radium-226 was determined by the same procedure after the radon-free slurries
were resealed for a minimum of 2 weeks to allow ingrowth of the daughter,
radon-222. The radon-222 determined after this 2-week period represents the
radon-222 concentration (Ceq) in equilibrium with sedimentary radium-226.
Sedimentary radon-222/radium-226 activities were calculated using C and Ceq
(Hammond and others, 1977; Hartman and Hammond, 1984).

Radon-222 activities in both the water and sediment slurries were
counted in a Lucas-type cell that was constructed of acrylic plastic. A dual
counting system was used for quality-control purposes. The alpha particles
emitted from radon-222 decay produce scintillations on the activated zinc
sulfide coating inside the counting cell. Photons of 1light emitted were
detected by a photomultiplier tube and counted in a cylinder in a light-free
enviromment. Each cell was calibrated against a standard of known radon-222
activity (Roger Lee, U.S. Geological Survey, written commm., 1987). The
radon counting equipment was set up in the District laboratory after the first
deployment and in a location near the lake after the second deployment.
Duplicate water samples were collected fram the flux chambers. Duplicate
samples were analyzed on both photomultiplier tubes to remove any bias in the
results fram using one tube over the other.

EXPLANATION OF TABLES
Data are presented in a tabular and figure format and are at the back of
the report. The following topics are described in tables 1-19 and figures
2-5:

1. Daily flow, temperature, and specific-conductance values (tables 1, 2,
and 3.

2. The extent of dye-tracer movement in the main ship channel and Prien Lake
(fig. 3).

3. Salinity-profile data (fig. 4 and table 4).

4. Miscellaneous discharge, suspended-sediment and bottom-material concen-
trations and particle-size distribution data (table 5).
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Figure 3.--Extent of dye cloud 1 day after injection into the lower Calcasieu
River, Louisiana, January 13, 1987.
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February-March 1987.
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10.

11.

12.

13.

14.

15.

16.

Chemical and physical data from water and bottom material collected dur-
ing reconnaissance studies (tables 6 and 7).

Cesium-137 and lead-210 data fraom core samples (table 8).

Chemical and physical data collected during an intensive sampling trip
in May 1986 (table 9).

Total trace-metal concentrations (by depth) in core samples (table 10).

Volatile organic-compounds data collected during moderate wind condi-
tions (table 11).

Chemical and physical data oollected during a remobilization of
synthetic organic compounds study (table 11).

Organic-chemical data in bottom material collected during a biodegrada-
tion study, utilizing gamma irradiation (table 13).

Chemical, physical, and dye-tracer data in water oollected during a
volatilization study (table 14).

Chemical and physical data in water, bottom material, and tissue col-
lected during an uptake study using Rangia cuneata (table 15).

Radon-222 data in water and bottom material ocollected during an
interstitial water migration study (table 16).

Concentrations of selected synthetic organic campounds in miscellaneous
tissue analyses studies (table 17).

Chemical and physical data in water, bottom material, and tissue collec-

ted during a toxicity-characterization study (tables 18 and 19, and fig.
5).
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TABLE 1A.--LOWER CALCASIEU RIVER AT I-10 BRIDGE AT LAKE CHARLES, LOUISIANA,

DAILY GAGE HEIGHT DATA, MAY 1986 TO SEPTEMBER 1988
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LOUISIANA,

TABLE 1B.--LOWER CALCASIEU RIVER AT I-10 BRIDGE AT LAKE CHARLES,

DAILY WATER TEMPERATURE DATA, APRIL 1986 TO JULY 1988--CONTINUED
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TABLE 1B.--LOWER CALCASIEU RIVER AT 1-10 BRIDGE AT LAKE CHARLES, LOUISIANA,

DAILY WATER TEMPERATURE DATA, APRIL 1986 TO JULY 1988--CONTINUED
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TABLE 1B.--LOWER CALCASIEU RIVER AT 1-10 BRIDGE AT LAKE CHARLES, LOUISIANA,

DAILY WATER TEMPERATURE DATA, APRIL 1986 TO JULY 1988--CONTINUED
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TABLE 1B.--LOWER CALCASIEU RIVER AT I-10 BRIDGE AT LAKE CHARLES, LOUISIANA,

DAILY WATER TEMPERATURE DATA, APRIL 1986 TO JULY 1988--CONTINUED

BOTTOM

WATER TEMPERATURE, DEGREES CELSIUS, OCTOBER 1987 TO JULY 1988

MIN

MIN

MIN

MIN

DAY

JULY

JUNE

MAY

APRIL

— NN

N Mt : n
nmnwn N
NN N ~N
OO |~
e e e
WO 1 O
NN N ~N
O~ Nt N
~ N NN N
NN NN N

OOV

OO~
N NN

34

MAN — OO
LOLO LD LD LN
NNAN NN

22.3
22.5
23.4
23.5
2h.0

.2

AR
NN

9.
19.
19.9
19.
19

19.7
20.0
20.2
20.5
20.1

21
22
23
24
25



— _— -—- --- --- --- 009¢ 0019

--- --- 0oLy 008 008 0062 005€ oomu 00%E oozl
--- -—- 00YY 0019 0021 0062 00€€ 009 002¢ 00719
--- --- 00£€ 0025 0oYT 00L€ 008€ 0099 00G€ 00.LL
--- --- 0081 0069 --- --- 009€ 000L 006€ 00£S
--- --- 00zY 0006 --- --- 00zYy 00.L6 001€ 00665
--- --- 004y 0016 --- --- --- --- 0o0le 008l
--- --- --- 00€6 --- --- --- --- 00ge 005.
-—- -—- --- --- --- --- --- --- 00L2 0089
--- --- 000€ 0098 --- --- --- --- 0092 000.
- --- ooye 0099 e --- --- 009€ 0068
--- --- 00€2 ooyl --- --- --- --- --- ---
--- --- 00€2 0099 --- --- --- --- --- ---
--- --- 0002 0085 --- --- 00€€ 00T, --- ---
--- --- 0072 0005 --- --- --- --- --- ---
--- --- 00%2 00ty --- --- 000€¢ 008y --- ---
--- --- 00L1 006€ - --- 00€2 009€ --- ---
--- --- 0091 000€ --- --- 0087 002€ --- ---
--- --- 0002 00€€ 001> 001 00ST 00.E --- ---
--- --- 00£2 oo%t --- --- 0097 000€ --- ---
--- --- 00€2 008y 001> 002 007 00€2 --- ---
--- --- --- --- 001> 00€ 00711 001€ --- ---
- --- 00€T 006 00€ 0061 0017 0002 --- ---
--- --- 006 008 006 002¢ 0007 0062 --- ---
-—- --- 006 0022 0007 00€€ 0007 0052 --- ---
--- --- 008 0042 0021 00g¢ 0001 0022 --- ---
--- --- 008 0022 00L1 002$ 0041 0012 --- ---
-—-- --- 008 0061 0091 0096 0001 009€ --- ---
--- ——- 008 0091 0051 0015 0012 00LL -—- ---
00LY 00007 009 0081 0051 0025 000€ 0098 --- ---
--- --- 00.L 002 0012 0056 009€ 00.LS --- ---
Isnonv X1ar aNNe AVW TT4dV
NIW XVH NIW XV NIW XVH NIW XVH NIW XV

9861 1S0OAV O1L TIHAV ‘SAISTAD SHEYOHA G2 LV WO/SQ ‘HONVIONANOD OI4I0IdS
dolL

8861 ATarC OL 9867 TI¥AV ‘VIVA FONVIONANOD JOTJIJELS XT1IVA
‘VNVISINOT ‘SHTHVHO DIV IV ADAINE 0T-I LV YHAIY NIISVOTIVO HEMOT--°O01 HI4VlL

NN O NNOONO

Ava

35



00Tt 0061 --- === 0oYy 008 001> 00T -== === 00121 00%g81 1€

00TT 0061 --- --- 001> 009 001> 00T 001> 001> 00€0T 0061 o
008 0087 --- --- 001> 00Y 001> 00T 001> 00T 0096 000L1 62
009 00%T 001> 00T 001> 001 001> 007> 001> 001 0088 00991 g2
002 0011 001> 002 --- --- 001> 001> 001> 00T 0088 00941 Lz
001> 00€ 002 000€ 001> 001> 001> 001> 00T 006 0048 006.1 92
001> 001> 0071 002$ 001> 001> 001> 001> 006 0089 00611 00981 62z
001> 001 0077 005y 001> 001> 001> 001> 0089 00€GT 0081 00642 {4
001> 00€ 0071 009Y 001> 001> 001> 006 00507 00621 008L1 00922 €2
001> 00¢ 0082 0068 001> 001> 001> 00Y 00617 00921 00451 00z12 [44
001> 00€ 0o%€ 0016 001> 001> 001> 001> 00€0T 0051 00451 00.€2 12
001> 00y 0002 004 007> 001> 001> 001 00507 00251 00041 00tze 0z
001> 00y 00ce 00y 001> 001> 001> 007 0056 009€T 002€1T 00502 61
00T 0021 0091 00z¢ 001> 0011 001> 00y 0026 002€T 002€1 00161 81
0007 0092 008 00lz 008 008¢ 001 008 00LL 00551 00%11 00861 i1
009 ooyT 00. 0025 0041 006€ 00S 00y 0098 00057 00201 00£61 91
00y oozt 0091 00101 0oY1 006€ 00%2 00£9 001 00€4T 0020T 0091 a1
009 0otz 0092 00Y8 00 005€ 00£2 0065 0068 00lz1 00.6 00481 41
00Y 00L1 00€S 00501 00Y 0081 0011 0025 0058 00817 0086 00922 €1
002 00 00%5S 0066 00$ 0081 0011 0019 009% 00L11 00521 00142 z1
001> 00¢ 00ty 0018 005 00¢1 0051 00LS 001% 00201 005€T oocce 11
- — --- - 009 0061 00 0062 005y 008 00421 00022 o1
001> 007 0082 00zL . 00t 0041 009 0021 008Yy 0006 00621 00162 6
001> 001> 0042 00T1. 00€ 0001 005 00€T 0095 00£21 00L11 0041 8
001> 001> 00%€ 0001 00Y 0051 007 000T 0082 00241 0068 002.1 L
001> 001> 00L1 00.Lg 007 009 001> 00¢ 00007 00691 0088 00€YT 9
001> 001> 0007 006€ 001> 00z 001> 001> 00521 00212 0006 004y S
001> 001> 0007 0087 001> 008 001> 001> 00941 00861 00071 00941 Y
001> 001> 008 0012 00¢ --- 001> 001> 00417 00122 --- --- €
001> 001> 006 0051 00T 00y 001> 001 00077 00802 --- --- b4
001> 001> 009 0001 001> 00y 001> 001 00901 00502 -—- --- 1
HOUVW Xuvnugad X4vVaNve HIGWADIa HAGWAAON yad0o100
NIN XV NIW XVH NIN XV NIW XV NIW XVN NIN XVW xva

L8671 HAGWALJAS OL 9861 HAMOLOO ‘SAISTID STIWHAA G2 IV WO/SA ‘FONVIOAANOD OIJID0AIS
dolL

QANNIINOD--886T X1IAL OL 9867 TIYdV ‘VIVA FONVIOAGNOD OI4IDAIS XT1IVd
‘YNVISINOT ‘SHTHVHO MIVT LV 300qI¥dd 07-I LV Y3AIY NIISVIIVO YaMOT--°OT1 H14VL

36



- --- 00211 00€LT 009€ 00191 -—- --- 0012 002S --- ---
00607 oovee 00LL 00461 001Y% 00€61 0061 0006 0092 0099 00%8 00691
00817 00812 009. 00811 oozy 00951 0007 00%9 009¢ 00€6 00lg 00L%T
00211 00612 009. 00801 009¢ 002€1 00l 000€ 000% 00€L 0028 0ozl1
0088 00€£91 0089 00LY1 0062 00221 005 0021 000€ 009S 000L 00152
00%0T 006L1 0086 00011 000€ 00%0¢2 00y 0012 0002 009% 00LL 00181
00401 001641 0006 00021 000€ 00891 002 00L 0002 0085 oozl 00061
00901 00%91 001 00601 oo%e 00LL 00€ 00S 0012 0065 0019 00921
0006 00991 00LE 0006 0042 00£81 00€ 00% 0081 0005 006S 00601
0085 00T%1 0092 0088 00€Z 0049 002 009 00L1 00G% --- ---
00%¢ 00111 0092 0069 00L1 0069 002 00L 0012 00L% 00%¢ 004.
0082 00L9 0062 0065 0001 002€ 002 00€ 0022 00€6 0061 000L
0082 0064 0012 0015 008 0081 001> 00€ 0012 0059 0002 00€L
0ozy 00621 ool1t 00%¢ 009 0021 00€ 009 0012 0059 002€ 001g
0068 00LL1 00% 0018 005 0067 00€ 008 0012 00%g 0052 009€1
00%6 00261 00€ 008% 00Y 00l --- --- 00%2 009¢ 0062 006Y
00€6 00891 002 00£S 00€ 009 00l 0022 00.LE 00901 001€ 004S
00%6 00LG1 00. 00€S 00€ 009 0012 00L9 00€S 00€0T 00%E 009.L
001L 00151 009 0088 00€ 00€1 00zt 0068 0065 00411 0012 00TL
00LS 00691 0021 0019 00€ 008 0001 00917 00lYy 00201 0022 0005
00L9 oo%gT 00L1 0016 ooc 009 00%9 00vet 009¢€ 0026 005Y 000
009071 00202 00g€ ooylt 001 00. 00€g 00897 00TY 00807 002% 0028
00SET 00461 00G€ 00921 001> 00% 0001 00%TT 009% 006¢€T 0059 0086
00401 00681 --- - 00T 004 0019 00851 0098 009%T 005G 00111
00021 000¢2 00zt 009571 001> ooy 00LY 0088 0066 00%ST 00%S 00901
00651 0ozye 00z¢ 00641 001 005 000% 0026 oonl 00L91 00LS 00121
00851 00€%2 004y 00g%1 001 00y 000% 00€.L 00€£8 00981 00LE 00£0T
00097 00%5¢ 00€¢€ 00%02 00T 00€ 0091 00€6 009L 00€6T 00€2 0028
0041 001€2 0022 00161 001> 00€ 0041 002¢€ 00Tl 00TLT 00zz 000%
00297 006.2 0012 0066 002 006 00€T 009€ 0028 00421 00S1 009€
006€1 00€T¢E 005€ 00%6 008 009¢ 00L1 009% 00L9 00097 0011 0082
HAGWH LIS 1sapav x1ar aNac AVH 1144V
NIW XV NIN XV NIN XVIN NIW XV NIN XV NIW XV

L86T YAGWHIJAS 0L 9861 ¥AAOLOO0 ‘SATSTAD SHAUDAA G2 LV WO/SN ‘HONVIONANOD JTJI0AdS

dOL

HANOFT N OO O

AVa

37



0001
0011
00€T
0011
006
006

008
002
004
00
001>

001>
001>
001>
001>
001>

001>
001>
001>
001>
001>

001>
00.
006
0001
006

006
006
0021
0061
00LT

NIW

001
0002
0091
0091
0061
00TT

00%T
006
008
0001
ool

004
004
00ct
00
001>

001>
001>
001>
001>
001>

001>
0002
0041
0091
00%1

00TT
00971
001y
0082
000€

HOUVA

0001 00€z
0001 0012
0021 0062
008 0062
004 0091
00l 008
00. 0011
00l 0011
00l 006
00L 006
00L 0061
0o%1 001y
006 0022
0011 0082
0007 002€
0001 0012
000T 0092
006 0021
006 0061
00L 0021
00l 006
00l 00l
00. 00l
00. 00L
00. 00
00l 00/
00l 006
008 -—
0022 ooyl
XUvnugdd
NIW XV

0092 0009
0022 00L9
0082 00€L
00LY 0058
0062 00€L
00%Y 00L9
008¢€ 00%9
008¢€ 0019
006€ 00£9
006¢€ 00L9
009% 00€4
00yy 0049
005y 0048
006% 0oYg
0025 00Y8
009G 00%6
0049 0016
00€Y 00LL
006€ 0099
006€ 0029
0012 0095
0042 004Gy .
00€1 00.2
0061 0085
0091 008Y
0021 008€
0011 005¢
0011 009€
00€1 008€
00L1 00€9
XIVANVL
NIN XV

0022 00YY
0001 000€
008 0011
00§ 0001
00Y 006

00S 0041
008 ooye
006 oovg
0011 00YY
00€T 002$
0002 0049
0o%e 0008
000€ 0004
001y 0018
00L2 000.
00l 00.2
004 0041
008 00971
00€ 0041
00y 0001
00y 002T
00€ oot
00€ 00€T
00¢ 002t
00L 00€Y
00l 00L1
002 0081
00€ 0012
00€ 00861
002 00§

001> 00€

bR ici1 e e (4
NIW XV

001> 002
001> 001>
001> 007>
001> 001>
001> 001>
001> 002
001> 001>
001> 001>
001> 001>
001> 001>
001> 001
001> 001
ooT> 002
002 005€
000€ 00821
0048 00621
00€8 00641
00401 00491
006071 009871
00601 00%81
0008 00TL1
00€2T 00802
00€21 00061
00517 00161
00021 00Y12
00001 0081
006071 00LGT
0068 00LG1
00T1L 00621
YIGWIAON

NIW XV

00T. 00011
004l 00021
00£8 0021
0008 00111
006.L 00061
00911 00692
00LYyT 00492
00,61 006.2
00661 00652
00181 00082
004702 0090¢
00402 00,92
0olzz 009L2
00gye 00692
00EYe 00£0¢€
00€ez 00082
00922 00462
00422 00L62
00LL1 00£82
00481 00992
00691 00192
006.LT ooyze
00181 00942
00641 008€e
00441 00842
00LL1 004€2
00%ST 00642
00441 00122
00841 00612
002y1 0oLz
¥aAL0LI0
NIN XV

8861 X'INC OL LQ6T WALOLD0 ‘SAISTHD SHAMOIA G2 LV WO/SN ‘FONVIOAANOD OIJ4IDAdS

dOL

QEANIINOD--886T ATIAL OL 9861 TIMAV ‘VIVA FONVIOAANOD J14I0adS XTIva

‘VYNVISINOT ‘STTYVHO IV LV FOaI¥d 0T-I LV YIAIY QIISVIIVO HAMOT--°01 TIdVL

“ AT OO OO
-t

Ava

38



--- --- 0oLL 009LT  --- --- 1€
009. 000€T  00€9 00%€T  00ZL 00891 o€
008l 00LET 006 009€T 0099 00E€z 62

00.8 00.6GT 00lYy 0oget 0029 0066 82

00£8 00647 005% 0066 0005 0028 L2

006L 00402 009¢€ 0098 009% 0018 9z

00£21 006l2 000¢ 00G% 0062 0082 174

00197 0012¢ 00€2 00EY 0092 00l L4

006€£7T 000%2 0042 006% 002€ 001% €2

. 00g%1 00192 009¢€ 0064 006€ 004y 44

008€T 00,92 00€y 00€0T 001€ 008 12

009€7T 00022 008L 002€T 009¢ 0099 02

00241 00002 00.9 008€T 0092 002Y 61

000%1 00902 0049 00221 00.2 0005 81

00247 00902 00€£4 00127 0067 0062 L1

006%1 00822 00lYy 00111 0061 00LY 91

008+1 00622 000§ 00207 0097 00EY q1

00907 00262 0014 00111 00LT 009% 1

00£€ 00.9 0068 00261 0069 0006 00€1 00l2 €1

0044 006L 0048 00891 008 00.8 0011 008 21

ooy 0096 000L 00eyT 006% 008l 0017 0061 1T

008$ 00%ET 00.L9 00G%T 00€H 0048 00l 0001 01

0059 00167 --- --- 0049 00%8 00L 008 6

0069 00241 00.L6 00411 00.6 00.8 00. 008 8

00£9 00091 00zl 0060T 00%Yy 0002 00L 008 L

0006 008L1 0009 0068 001% 00%6 00l 008 9

0018 00691 0029 00607 008¢€ 0086 00l 006 S

002L 00€2T 008 00941 00%¢ 0016 004 008 7

0019 00821 00207 0022 0019 000€71 00l 006 €

0018 00£2T 00117 00661 00lYy 009171 00l 0091 4

0018 002€T 00821 00012 0029 006€7T 006 0041 1

xac aNne AV 119dV

NIW XV NIW XV NIW XV NIK XV Ava

8861 XInC OL L861 HALOLOO ‘SAISTAD SIAYDAA G2 LV WO/SN ‘HONVIONANOD OIJIDAdS

dOlL

39



002€€ 00z4E 00162 00482 --- - 00601 00842 ===

0002€ 00%€€ 009€2 00962 00€T 006 00961 oozEe 00411

00L0€ 0092¢ 00022 000%2 0081 0068 006LT 00922 00197
0o€gz 0041€ 00012 00642 --- --- 00421 00112 00€YT
00982 0091¢€ 00602 00652 --- --- --- 00102 00902
00€0€ 00L1€ 00861 00982 --- --- 000€T o0onte 00602
0090€ 0091€ 00642 00182 --- -~ 0ovgT 009€2 00%02
00TT1E 00£2€ oo%ye 00682 --- --- 00002 00242 00202
00z1€ 00%€E ootrzz 00952 --- --- 00902 000lz oolzt
00€1E o0oyzE 00602 00T%2 --- --- 00€€e 00262 00LL
00£62 002z¢€ 00981 o012 --- --- 00622 00162 0096
00%92 0001€ 00291 009671 --- --- 00202 00252 00041
00142 0oglz 00THT 0068T --- --= === --- 00292
--- --- 001€T 008641 --- --- 00421 00461 00292
000.L2 0021€ 00%TT 008€1 --- --- 00621 00981 -—-
00962 00Z4€ 00601 00%€T --- --- 00G€T 009.1 --=
00862 00%9€ 009071 002€1 --- --- 00T 00981 .-
006G€€ 00L9¢ 0026 o0o0lzt --- --- 00141 008.T ---
0020€ 00g%€ 00€8 00GET 001> 001 00007 008G1 ---
00.l€Z 002€¢ 00017 00€97 --- --- 00.8 008€T --=
00662 0080€ 00%41 00L€2 001> 001> 00719 008€T ---
00652 0012¢€ --- - 007> 001 0089 00.€T ---
00282 004GE 008971 00962 001> 0o0%2. 0069 00LST . ---
00T0€ 0024€ 0048 00%02 o0olz 006€T 000€ 000€T -—-
--- --= 0012 006GT 0018 00T.1 0061 0088 ==~
0094€ 0016€ 0081 001€T 00617 00481 0022 004071 ---
00T.E 00Z6€ 0091 00€L 00€TT 00zZ42 0061 0011 -~
00%E€ 006.€ 00l 001S 00281 00292 00871 006 ---
0010€ 009%€ 006 00z2¢ 00602 00092 000Y 00612 ---
00€82 005T€ ooy ooy 00202 0o%se 00002 00zze ---
00€LZ 0090¢ 009 0009 00461 00%92 00081 001€2 ---
Isnvnv xe anace AV 1149av
NIW XVW NIW XVN NIN XV NIW XVW NIW

9861 HAGWALJES OL TIHdV ‘SNISTED STAUHAA GZ IV WO/SN ‘FONVIONANOD JIATOEJS
WOLLO™

QAONIINOD-~-886T ATINC OL 98671 TIUdV ‘VIVA FINVIONANOD JI4IdddS ATIVd
‘VNVISINOT ‘SHTTUVHO MIVI LV FOAI¥d 01-I IV HIAIY NIISVOTIVO HIMOT--°OT 14Vl

- ANMF N OO OO

Ava

40



0041
ooyt
00T
001>
002

007>

001>
001>
001>
001>
001>

001>
001>
00T

00€T
002t

ooyt
00TY
00lYy
00€
002

ooT>
001>
001>
ooT>

ooT>
001>
001>
001>
001>

NIN

0006
0009
004711
00L21
00.E
00¢

00T
002
005
006
002

00¢
002
0002
00441
00G%1T

00TL1T
005gT
0091
00401
0081

009
001

001>
001>

001>
001>
001>
001>
001>

HOYVIN

001> 00t

001> 002

00€ 0091t
0092 002y2
00%E 006£2
002€ 00921
0085 00102
00€6 00192
00007 00592
001y 00652
0062 0086T
0002 00217
00€T 001€2
ooyt 00£92
00402 00LL2
009€2 00992
00T%T 00L62
009.LT 00992
00807 00242
00811 00452
00291 00692
00€ET 00152
00.LST 00542
0095 00167
00LY 00LYT
00€T 00TLT
0069 00261

AMVOHEA]
NIW XV

005 0061T
001 006
001> 0021
001> 00T
0oT> 001>
001> 001
001> 001>
001> 001>
001> 001>
(111) 3 001>
001> 001
001> 001
oot 00.€
00T 00567
00YE 00.L€2
--- 00242
0005 005€2
008y 00802
0091 00%41
0027 00%Yy
001 0095
0091 ---
0001 00T.
006 0onyT
006 001S
00T 009
00T 000T
0007 00041
00€ 001%
002 00%T
X4VANVE

NIW XVIN

001> 001T
001> 002
001> 00T
001> 001>
001> 001>
001> 001>
001> 001>
001> 001>
001> 0091
001> 006
001> 002
001> 00€
001> 00Y%
00T 009
002 0011
008 008%1
0002T 00L12
00£8 00902
00€£S 00%9T
00GYy 00627
00£€ 009.T
00€T 00611
0021 00%ST
006 008ST
ool 00.€
00$ 000T
00$ 009
009 009
009 009
009 0ol
009 00l
HHAWIOHA
NIW XV

WOLLOdg

009

00l
009 00l
009 008
00l 006
008 0091
00.T 008TT
009. 00542
00187 00062
00202 00692
00661 00092
00LLT 006%2
008L1 00ly2
006LT 00862
00502 009.2
001€2 00£82
009€2 000.L2
008€2 00292
008YT 009€2
000LT 00,92
001971 000.2
00801 002€2
0020T 00%8T
00021 00TL2
009471 oovge
000871 00962
00661 00.G€
000T€ 00%G¢€
00662 008Y€
00662 006%€
00782 008YE

HAGWIAON

NIW XVN

0061€ 009%€
00L62 00%%E
00L0€ 002%E
0081€ 00EY€
0021¢€ 000€€
00%52 0061€
00967 00£€E
00962 004.€
0026€ 006.L€
00%SE 00LLE
00%€E 00LLE
00962 002.E
00£82 00G6€€
009€2 00€£2€
00162 009%€
00062 006%€
00G€E 0006€
006TE 0025¢€
0091€ 009%€
00€2€ 002%€
0022¢€ 00%EE
0001€ 00%2€
00T0E 0021€
00982 00L0€
00.02 00462
0ol#2 0oYge
000€2 00£82
000€2 00082
00622 00062
00622 00062
¥A40L00
NIW XV

Lg6T HAGWALJAS OL 9861 HAAOLOO ‘SAISTHD SHANDAA G2 IV WO/SN ‘TONVIONANOD JIJIJAdS

-ANMNIFI N OO

Ava

41



00062 00€5E
0020€ 006%€
006€£€ 0084E
00YEE 000G€
009€€ 000S€
006£¢€ 00£GE
00Z%< 00%SE
00€€E 00%SE
000Z€ 0014E
0090€ 0082€
00092 0060€
00g%Z 0ofof
00€02 0050€
00.92 0011€
00982 00€2<
0088¢ 00L1€
00882 00S1€
oozlz 0001€
001.2 00€1€
00982 00Lz€
00062 004€€
00€1€ 005€€
0092¢ 00L4E
002€€ 00%SE
000%€ 0065¢€
000%E 0095€
ocmmm oowmm
009%€ 0085€
00LyE 00%5€
009€€ 0005€
YAIGWALJIS
NIW XV

00L1€ 00LE€
00£0€ 0062€
00.8Z 0090€
0056.2 00682
00€le 0090€
0010€ 0092€
00%62 001€€
00062 0082€
ooglz 00€£z€
00182 00L0€
00162 00%0€
0ofne 00%82
00561 00452
000LT 00902
00421 00861
0oLl 00061
--- 00SLT
009. 00%02
0078 00102
00T.T 006L2
00287 00L1€
00852 0040€
00%8T 00£0€
00812 00LL2
00L02 00992
00091 001542
ool 001€£2
00%g8T 00922
00L6T 00,12
00481 ooyTe
Lsnonv
NIN XV

QINNIINOD--886T XTAL OL 9861 TIYAV ‘VIVA JONVIONANOD JIJIDAdS XTIVA

00491
009€1
00251
00L%1
0ogyT
00591

00691
00081
009.1
00997
00687

000%1
001T
008
00¢

00¢
oov
008
009
001>

001>

001>
001>

001>
001>

007>
001>

001>
001>
006

e

NIWN

00202
00861
005461

00981
00661
00222

00cee
oo%1e
00€12
000¢ce
00802

00€£6T
0018
00601
ooyt

008

0011
0081
0011
00€T

00€T

00§
0061

00€
00€

007
001

001
006
008¢

XV

000
00gte
000TT
00Y
005

00e
001
001>
001>
001>

001>
001>
001>
00€

0062
00z¢€
00811
00%81
00862

00L62

00012
001¢e

00012
00%81

00891
00ct1
001l
0099
007071

aNar

NIK

WolLLod

001L2
00482
008%2
002€1
0022

002T
00cTt
0071
001
0071

0071
0071
009
ooyt

006%

00921
00212
00£92
0082

00962
00162
0099¢
0olvz
0o0ezee

00661
0091
00081
004971
00G61

XV

002€T
00461
ooYg1l
00481
00L61
00102

00802
00222
oolye
00£97

00221
00.0T

00%S1
00T.L1

00061
00522
000%e
000¢ce
005%2

00%5ST

009.2
006.2

ooylz
00€£62

00£82
00t %2
00452
00LLzZ
00062

NIW

00622
00£€Z
001%Z
00Eyz
00452
006L2

00LL2
00882
00262
009.2
00892

00552
006€2
oozcee
006£2
006£2

ooﬁwm
00892

00982
0000€

0080€

0021€
0090€
0001¢
0021€
0002€

0052€
0020¢€

00262
0000€
0091¢

XV

00062 0091€
00lg2 0061¢
00€0t 0002€
0050€ 00%%E
00L1€ 00LEC
00562 002€¢
00792 00Z0€
00l€z oolgz
00802 00852
00822 00L52
00122 00L52
00502 00942
00LGT 00%2e
00107 00187
0016 00£ST
0086 00LET
00521 00£ST
008071 00£ST
00911 00281
00581 005€2
00212 00%92
000£2 00092
00912 00852
008€2 00292
00222 00L52
00981 006€2
00ty 00SLT
oolg 00257
0o%Yy 00l1T
TTI4dV
NINW XV

L86T HAAWALJAS 0L 9861 ¥ILOLIO ‘SNISTID SHAYOHAA G2 IV WO/Sn ‘HONVIONANOD OI4IOAJS

‘VNVISINOT ‘STTYVHO HMVT LV 39aI¥d 01-I LV YIATY NIISVIIVO YaMOT--'OT 14Vl

HANOIFIN O~-ONO

Ava

42



008
00ct
0021
00€T
0017
004

009
00y
00¢
001>
001>

001>
001>
001>
00€

001>

001>
001>
001>
001>
001>

001>
00€
009
008
0001

009
009

00171
00.L9
0062

00712
0062
0029
00607
0045
0081

00€T
004
00Y
006G
00Y

00§
0oy
00§
009
001>

001>
001>
001>
001>
001>

001>
0022
00€T
00571
0012

006€
0047
00491
00%0¢
00081

HOYVI

NIN

00171

0061
0002 0066
0091 0085
00.1 0016
009 ooy
00% 009
00% 0007
00% 006
00§ 006
00Y 00L
00% 002¢
0012 00412
00871 00497
00€T 0099
o0on1 00LET
0011 00627
0091 00.LE
008 0062
009 0081
009 0061
00y 0011
00€ 009
00€ 00y
00€ 00%
00€ ooy
00€ ooy
00€ 00G
00% 00ze
00£2 00822
Agvnygad
NIW XV

006. 00022
0069 0olzz
oozl 000%2
006y 00002
009¢ 002l

00€€ 00€8

00LYy 00€ST
00%E 00021
ooz 00L1T
0092 00.8
0082 00£91
001§ 009%2
00.LE 00162
0009 006€2
0019 000%2
008G 00£6T
0069 00%61
00le 00127
0071€ 00€1T
000€ 0058
0002 0029
00€T 000€

002t 0082
0061 00€£1E
009¢ 0050€
ooye ---

00€T 00%ET
0081 00997
0002 ---

0081 0011

XYVANVL
NIN XV

00y 00£€z
0081 00002
004 00%T
00S 0002
00§ 00LT
00S 00€2
008 0062
0021 008271
0061 00861
00€£2 00€£52
00G€ 00192
0008 00,92
00111 00662
00%0T1 00682
0006 00802
009¢€ 00287
006 0065
0027 00561
008 00061
00. 008¢€
004 0002
009 0022
009 0022
00y 00Y2
0007 00€L2
00£81 00992
0097 00.L€2
009 007G
009 005Y
00y 00€T
002 009
HAGWNADIA
NIW XV

009

001
001> 00
001> 009
ooT> 00%
001> 001
001> 00%
001> 00T
001> 001
001> 00T
(1]} 9 00T
(1]} 9 002
001 002
001 0o0Yy
00€ 009%
00€Y 00€4€
0062¢ 0085€
00%%€ 00%G¢€
006€€ 0026€
0ogze€ 005%E
00£0¢ 00GE€
00061 0082¢€
00%70€ 009€€
0012¢ 00£€C
00G1€ oole€
00862 000z¢€
00l62 0081€
00682 0081€
00862 0081€
00882 00L0€
0oole 00962
YEIWIAON

NIW XVIN

00992 00862
000L2 0021€
oovge 00L1€
00£62 0000€
001€T 00ZHE
00£1€ 0005€
00£€E 006%€
002€€ 005%¢
00T€£€ 00T%E
00g82¢€ 00THE
00%EE 008%€t
005%€ 006%¢
005%€ 0076¢€
00%%< 0016¢€
00£%€ 0006¢€
00G%€ 0025¢€
001%E 006%E
00g8€€ 00Y%€
00£€€ oozye
0092€ 00S%€
0061€ 008€€
0061€ 000%€
0061€ 009%€
000€€ 009%E
00£€E oogve
006€€ 00%5E
002Z%¢ 0095€
00€YE 0096€
006€£€ 0085€
00.lzE 0095€
009€€ 00£5€
¥a90100
NIW XV

8861 X10r 0L L86T HAAOLOO ‘SAISTID SHAYDAA G2 IV WO/SN ‘FONVIONANOD OIAIOAJS

WoLLod

HANOT N OO ONO

Ava

43



--- --- 00€%€ 0089¢€ --- --- 1€
00€ge 00€z€ 00€€E 0018€ 00€1€ 006£€ (119
00262 0022¢€ 005€E 0008€ 00T1€ 000%E 62
00162 006€€ 0062€ 0055€ 00€62 001€€ 82
00%1€ 0009¢€ 00862 00£4E 00692 00662 X4
0020¢ 00T.LE ooyie 00L0€ 006%2 00462 9

0094€ 006g¢€ 0089 00€12 0oLze 00482 gz
001.LE 0028¢€ 009% 00L01 === oollz Y2
0085€ 002g¢ 006€ 000171 008€T 00912 €z
0099€ 0018€ 0086 00492 00LG1 00612 (44
009S€ 009.€ 00981 00L1€ 00L61 006L2 12

009G€ 006.L€ 00062 00G2€ 00941 00L62 0z
0095 00£8€ 00642 0091¢ 0008 00412 61
009GE 006.€ 00842 00562 00L6 00%€2 81
004G€ 0020% 00242 00262 002€2 001€€ L1
0029¢€ 00L6€ 00242 00T.2 00097 00982 91

0099  008gE 0082z 00092 0088 00582 G1
002€  00£8€  009€z 004Gz 0099 00142 Y1
00S%T 00642  0066€  00ELE 00822  008Y2 0062 00£9T €1

00611 00282 0002€ 005%€ 00812 0oyye 0091 0085 et
00041 00€.LE 00662 00%2¢€ 00612 00Zye 008 0062 11
00061 00%6€ 00192 00%2¢€ 00602 oozye 0oy 0011 01
00€£9€ 00%6€ === === ootoc 009€2 00€ 00Y. 6
0005€ 0028¢ 0o0ze€ 0064€ 00lze 00%92 00€ 00€ 8
0092€ 0065€ 00T€€ 0009€ 001ye 00£82 00€ 00€ L
0000€ 00T%E 00T1E 00£9¢ 00€LT 00692 00¢ 00€ 9
00682 0041€ 00982 0009¢€ 00€02 00452 00€ 00Y 4
00zlz 00y1€ 0060€ 00%9€ 00%02 00292 00€ 00y Y
001L2 0070€ 00962 0059€ 00L%2 0082€ 00€ 00y €
oonlz 0050€ 009€€ 0059¢€ 0081€ 006%€ 00€ 0081 2
00642 0002¢€ 00€€E 000LE 00L1€ 00zZyE 00 00641 !
Py ity aNnge AV TI4dV
NIN XV NIN XV NIW XV NIN XV Xva

8861 XINL OL L86T HAMOLDO ‘SAISTHD STAYDAA G2 LV WO/Sn ‘HONVIONANOD OIJIDHdLS
woxrLog

QEANIINOD--886T XIAL OL 98671 TIYdV ‘VIVA FONVIONANOD JIJIDAJS XTIVA
‘VNVISINOT ‘STTYVHO DIV IV A0AI¥d 0T-I IV HYIAIY AIISVOTVO HAMOT--"0T TI4VL

44



| TR

S9°1-
95°¢

10°T

NIN
XVH

NIW
XVN

NIN
XV

NIN
XV

NIN
XV

NIN
XVN

NIN
XVIN

NIN
XV

NIN
XV

NIN
XV

NIN
XV

NIN
XV

NIN
XV

NIK
XV

€0°0-

211

0°0-

670

9€°0-

0E-1T 89°0
GG 0-

62-11 %50
19°0-

82-1t 28°0
%6°0-

L2-11 68°0
19°0-

92-11 6%°0
2L 0-

Gz-11 £9°0
69°0-

%2-11 4.0
26°0-

€2-11 09°0
69°0-

22-11 9L°0
82°0-

12-11 70°T
17°0-

0Z-1t mN.o
90°0-

61-11 0Z'1
Gz 0-

8I-TT 10°T
60°0-

L1-11 211

986T

NIN
XV

NIN
XV

NIW
XV

NIW
XV

NIW
XV

NIN
XV

NIW
XVA

NIW
XV

NIN
XV

NIN
XV

NIW
XV

NIN
XVH

NIWN
XVA

NIW
XV

NIN
XV

NIN
XV

91-11

ST-11

¥1-11

€I-T1

2I-11

TI-11

0T-1T1

60-T1

80-1T

Lo-11

90-11

So-11

70-11

€0-11

20-11

T0-1T
9861

1€°0-
90°T

9€°0-
28°0

%1°0-
L0

82°0-
6.°0

9€°0-
€90

2zl 0-
%570
69°0-
€8-
22°0-
960
L1°0-
86°0
1%°0-
89°0
05°0-
9.0
19°0-
e
68" 0-
91°0
S0 1-
lz'o
€g-0-
lz'o

NIRW
XV

NIN
XV

NIW
XV

NIW
XV

NIW
XV

NIWN
XV

NIW
XV

NIW
XV

NIN
XV

NIKN
XVH

NIN
XVA

NIN
XV

NIK
XV

NIN
XV

NIN
XV

1€-01

0€-01

62-01

82-01

lz-o1

92-0T1

G2-01

%2-01

€z-01

22-01

12-01

0Z-01

61-01

8T-0T

L1-0T
9861

8T 1-
%2°0
9°0-
1o
16°0-
€0
€8 0-
G0
€8°0-
6y°0
%6 0-
GS0°0
€8°0-
22°0
69°0-
LZ2°0
08°0-
€1°0
16°0-
S€ 0
81" 1-
%2°0
20°1-
0t 0
16°0-
250
16°0-
€Y 0
01" 1-
2€°0
ST 1-
€40

NINW
XV

NIN
XV

NIWN
NIN
XV

NIN
XV

NIK
XV

NIN
XV

NIN
XV

NIN
XVN

NINW
XV

NIN
XV

NIW
XVN

NIN
NIK
XVR

NIN
XV

NIN
XV

8861 XIAL OL 9861 HALOLOO ‘ (FOVAHUAS YALVM MOTAd 14434 L) HILAQ
TVIOL 40 2°0 XTALVWIXOMddV @AIVOOT YOSNHS ‘dNOJHS ¥Ad Iddd ‘XIIDOTIA XTIVA

8861 X1AL OL 9861 HHEOLOO ‘VIVA ALIDOTAA XT1IVd

91-0T

S1-01

Y¥1-0T1

€1-01

21-01

11-0T

0T-0T

60-0T

80-01

Lo-ot

90-0T

S0-01

%0-0T1

€0-01

20-01

10-01
9861

‘YNVISINOT ‘SHTYVHD MIVI IV 30dIdd 0T-I 1V HHAIY AHISVITIVO HAMOT--"dl T14VL

45



680~
g1

16°0-
661

N
= N
g

o
NO

N Mmoo Mo

TN VDXV WO NN OO

M OMm MM NN N

N
-

NN NN [aV AT oY
O~ - ~F

O <O nen nnm nMm e nMm NN

MmN NN
o SO0 -3

3N

NIW
XV

NIN
XV

NIN
XV

NIN
XV

NIN
XV

NIW
XV

NIW
XV

NIN
XV

NINW
XV

NIW
XV

NIN
XV

NIK
XV

NIW
XV

NIW
XV

NIN
XV

Gz o0-

8Y°1

Ly 0~

1€-10 9L°0
AN

0£-10 101
0~

62-10 S9°0
om.o-

82-10 %50
99°0~

L2-10 10°1
16°0~

92-10 €21
€90~

G2Z-10 28°0
2L o0~

%2-10 €21
“0-

£€2-10 N.ﬁ
Ly 0~

2z-10 mm.o
0G°0-

12-10 L9°1
09°0

0z2-10 89°2
05°0-

61-10 11°2
2L 0-

81-10 08°1
19°0-

L1-10 mw.m

Lg61

NIN
XV

NIN
XV

NIW
XV

NIN
XV

NIN
XV

NIKW
XV

NIW
XV

NIW
XV

NIN
XV

NIN
XV

NIW
XV

NIW
XV

NIW
XV

NIN
XV

NIN
XV

NIW
XV

91-710

G1-10

#1-10

£1-10

21-10

11-10

01-10

60-10

80-10

L0-10

90-10

60-10

70-10

€0-10

20-10

10-T0
Lg6T

%L°0- NIN
€6°2 XVW
0Z°0- NIW
21°€ XVW
6L°0 NIW
L1°€ XVW
9°0 NIW
2°¢ XVW
60°1 NIW
L1°¢ XWVA
gy°'T NIW
6£°C XVKW
76'1 NIW
€2°'¢ XVW
91°2 NINW
98 € XVW
GZ2°0- NIW
%9°¢  XVW
mm.c NIW
62 XWVA
G9°0 NIW
28°2 XVKW
€6°0 NIW
£€2°¢ XVW
€6°0 NIKW
82°€ XVW
%.°0 NIW
10°¢ XVW
11°0 NINW
€62 XWVN

1€-21

0€-21

6z2-21

g8z-21

Llez-21

9z-21

Gz-21

2-21

£z-21

¢ec-21

1z-21

0z-21

61-21

g1-¢1

L1-21
9861

NIW
XV

NIN
XV

NIN
XVA

NIW
XV

NIW
XV

NIW
XV

NIW
XV

NIN
XV

NIW
XV

NIN
XV

NIW
XV

NIW
XV

NIN
XV

NIN
XV

NIKW
XV

NIW
XV

8861 X10C OL 9861 ¥AAOLD0 ‘ (FOVJUNS HALVM MOTAd 1444 L) HIdAd
TVIOL J0 Z2°0 XTAILVWIXOMddV @AIVOO0T HOSNAS ‘(N0DdS Hiad Iddd ‘XLID0THA XTIVA

QINNIINOD--886T XINAL OL 9861 HALOLOO ‘VIVA ALIDOTHA XT1IVA

91-21

S1-21

¥1-21

£1-21

c1-¢t

11-¢t

01-21

60-21

80-21

Lo-21

90-21

60-21

70-21

£0-21

c0-21

10-21
9861

‘YNVISINOT ‘SHTHVHO SNV LV 3DAIHE 0T1-I IV HIAIY NHISVOIVO YAMOT-- AT F19VL

46



1€ 0-
w.°0

co 1~
S1°1
Ly-0-
1€°1
el o-
6E°1
Ly-0-
L1°1
860~
6L°2
Ly 0~
90°¢
62°0
9t ¢
6€ -0~
26’2
01°0
4%
90°1
FA RS
AN
G6°¢
g€ 0
€0°¢
200
10°€
clUo-
9€°1

NIN
XV

NIW
XVN

NIW
XV

NINW
XV

NIWN
XV

NIN
XV

NIN
XV

NIN
XVH

NIN
XV

NIN
XV

NIN
XV

NIN
XVN

NIWN
XVN

NIN
XV

NIW
XVH

1€-€0

0€-€o

62-£0

g82-€o

Lz-€o

92-€0

Ge-to

2-€0

£e-€o

2e-fo

12-€0

0z-€0

61-€0

81-€o

L1-€0
Lgb1

6z-0-
£6°0

TAE
G6°0
31°0-
10°1
9€ 0~
€L°0
LL o~
TAN
0g°0-
19°1
L1°0-
29°2
21°0-
Lg-2
90°1
92°¢
Sy 1
19°€
00°2
61y

.

o
£~
<N

oN

QN O

O N
- O oON O™

0o nmMm M no

N

NIW
XV

NIN
XVN

NIK
XV

NIW
XVN

NIW
XV

NIN
XV

NIN
XVN

NIW
XV

NIW
XV

NINW
XVN

NIN
XV

NIN
XVN

NIN
XV

NIN
XV

NIN
XVN

NIW
XV

91-€0

G1-£0

41-€0

£1-€0

z1-€o

11-€0

01-€0

60-€0

go-€0

Lo-€0

90-€0

G0-£0

40-€0

€0-€o

20-€0

10-€0
lg61

89°¢
90° S
26'e
19
6€ -0~
19°€
€€ o0-
L9°1
25 0-
921
£e-o-
L1°1
69°0-
10°1
16°0~
61°0
81°1-
0€'0
G1°1-
8€°0
G1°1-
1170
%6°0-~
y5°0

NIW
XV

NIK
XV

NIW
XVN

NIN
XV

NIN
XVN

NIK
XV

NIW
XVN

NIN
XV

NIN
XVN

NIW
XV

NIW
XV

NIN
XVN

8z-20

Lz-20

92-20

Gz-2o

%2-20

€z-20

c¢z-ceo

12-20

0c-20

61-20

871-c0

l1-20
[:138

99°0-
86°0

25 0-
€z°1

08" 0~
L1670

99°0-
o

co0°1-
€z°1

£€9°0-
96°0

05°0-
L9t

%L 0-
%5°0

19°0-
6%°0
S50~
%0

€9°0-
o€ 0

81" 1~
96°0

8G°0-
89°0

€¢

i8°0

°I

gezro-
9L°0

88°0-
96°0

NIK
XV

NIW
XV

NIN
XV

NIW
XVH

NIW
XV

NIW
XV

NIW
XVN

NIN
XV

NIW
XVN

NIN
XVH

NIKW
XV

NIW
XV

NIN
XV

NINW
XV

NIN
XVN

NIW
XVN

91-2¢0

g1-20

%¥1-20

€1-20

¢1-20

11-20

0T-20

60-20

80-20

L0-20

90-20

S0-20

%0-20

£€0-20

c0-20

10-20
LgéT

47



25 0-
9L°0

NIN
XV

NIW
XV

NIN
XV

NIN
XV

NIN
XV

NIN
XV

NIW
XV

NIN
XV

NIN
XV

NIN
XV

NI
XV

NIN
XV

NIW
XV

NIWN
XV

NIW
XV

1€-50

0€-50

62-90

82-590

Lz-%0

92-90

Ge-%0

%2-%0

€2-90

22-90

12-90

02-%0

61-G0

81-50

L1-%0
Lg61

22 0-
6L°0

02°0-
96°0

1€°0-
et

05°0-
1€°1

€0°0-
860

2g0-
€670

02°0-
wL°0

€¢°0-
JAS
“0-
19
TN
L0
11°0-
680
600~
yL°0

Sz°0-
06°0

NIN
XV

NIN
XV

NIN
XV

NIW
XV

NIW
XV

NIW
XV

NIW
XV

NINW
XV

NIN
XV

NIW
XV

NIN
XV

NIW
XV

NIKW
XV

NIN
XV

NI
XV

NIN
XV

91-50
S1-60
¥1-60
€1-50
21-50
11-60
01-50
60-50
80-50
L0-%0
90-50
60-50
%0-50
£0-50
20-90

10-50
Lg61

90° 0~
L8°0
€o-0-
701
20°0
86°0
9€°0-
28’0

¥°0
870
0°0
S0

N D

02°0-
g8 0

82 0-
28°0

€€ 0-
9L 0

L1°0-
89°0

2170~
6L°0

¢i°0-
€l-o

90°0-
6.0

&

NIK

NIWN

XV

NIN

NIW
XV

NIWN
NIN
XV

NIWN
XV

NIKN
XV

NTW
XV

NIW
NIW
XV

NIW
XV

NIW
XV

NIWN
XV

0€-%0

62-%0

8c-%0

Lz-%0

9¢-%0

S§z-%0

%2-%0

€2-%0

cg-%0

12-%0

02-%0

61-%0

81-%0

L1-%0
Lg6T

9:0-
8°0

g'0-
86-0
02°0-
G6°0
08°0-
260
1€°0-
90°1
S50°0
90° 1
of-0
28°0
€170
9L°0
S0°0
€L°0
¥1°0-
6.0

2°0-

L0
Q¢ 0-
59°0
L1°0-
%6°0
¥9°0-
€L°0
05°0-
86°0
0$°0-
9L°0

NIN
XVH

NIW
XV

NIN
XV

NIK
XV

NIN
XV

NIW
XV

NIW
XV

NIN
XV

NIW
XV

NIW
XV

NIN
XV

NIW
XV

NIN
XV

NIK
XV

NIRK
XV

NINW
XV

8861 XIAL OL 9861 ¥YALMOLOO ‘(HOVAYNS HALVM MOTdd Iddd L) HIJAQ
7TVIOL 40 Z°0 XTHLVAIXOHddV QALVOOT HOSNAS ‘(QNOJHS HAd LAHA ‘ALIDOTIA X1IVd

QAANTINOD--886T XIAL Ol 9861 HAAOLOO ‘VIVA XIIJ0TIA ATIVA
‘VNVISINOT ‘STTYVHD IIVT LV 39ATHE 0T-T LV HIATY AHTSVOTIVO ¥AMOT-- Al TI4VL

91-%0

S1-%0

¥1-%0

€1-%0

Z1-%0

11-%0

0T-%0

60-%0

80-%0

L0-%0

90-%0

S0-%0

%0-%0

€0-%0

20-%0

10-%0
Lg61

48



90°0-
%1
T
€6°0
T
06°0
50°0
96°0
Lio-
86°0
60°0-
86°0
90°0-
L1t
00°0
701
Lt o-
90°1
710~
VAR
AR
06°0
1€°0-
L1°1
L1°0-
90°1
L1°0-
90°1
L1 0-
€1

NIN
XV

NIN
XV

NIN
XV

NIN
XV

NIN
XV

NIN
XV

NIN
XV

NINW
XV

NIN
XV

NIN
XV

NIN
XVHN

NIN
XV

NIW
XV

NIN
XV

NIN
XV

1€-40

0¢-Lo

62-L0

82-10

Lle2-Lo

92-L0

Gz-Lo

42-L0

€2-10

ze-Lo

12-10

oz-Lo

61-L0

81-L0

L1-lo
Lg61

%1°0-
vE'1
€g-2-
TR
9°0
6€°1
6%°0
TR
0Z°0-
0€°2
11°0-
6%°2
1€°0-
1Lz
gc 0~
.2
14°0-
1194
91°0
LS°2
£€9°0
6Lz
L11
o€z
€21
%0°¢
€6°1
86°2
65" 1
60°€
€0
25°2

NIN
XV

NIN
XV

NINW
XV

NIN
XV

NIN
XV

NIWN
XV

NIK
XV

NIWN
XV

NIN
XV

NIK
XV

NIN
XV

NIN
XV

NIN
XVHN

NIW
XV

NIW
XV

NIN
XV

91-L0

S1-40

%1-L0

€1-L0

21-L0

11-40

01-L0

60-L0

80-L0

L0-L0

90-10

50-L0

0-L0

€0-L0

20-40

10-40
Lg61

Go°0
19°1
60°0-
60°1
500
6L°0
90°0-
8c'1
%20
08°1
lz'o
951
c0°0
Sy 1
g€ 0
61°2
%5°0
9lL-2
¥0°1
Sy e
€1
962
65°1
86°2
€9°0
€92
€10
le ez

NIW
XV

NIN
XV

NIN
XV

NIN
XV

NIN
XV

NIW
XV

NIN
XV

NIN
XV

NIN
XV

NIW
XV

NIN
XV

NIN
XV

NINW
XV

NIW
XV

0€-90

62-90

82-90

L2-90

92-90

G2-90

%2-90

€2-90

22-90

12-90

02-90

61-90

81-90

L1-90
Lg61

€0°0-
[4k4

Ly-o-
6y°¢
€00~
LE°1
660~
4 0]
gc 0~
60°1
l1°0~
96°0
S0°0
60°1
91°0
%0°1
00°0
60°1
2z 0~
96°0
11°0-
90°T
82°0-
€1
€0°0-
2870
90°0~
86°0
I%°0~
8c°1
¥1°0-
%0°1

NIN

XV

NIN

NIN

NIN

NIN

NIN

NIN

NINW

NIN

NIN

NIW

NIW

NIW

XV

NIW
XV

NIW
XV

NIN

91-90

S1-90

¥1-90

£1-90

c1-90

11-90

01-90

60-90

80-90

L0-90

90-90

60-90

%0-90

€0-90

20-90

10-90
Lg61

49



€1°0
80

NIW
XV

NIW
XV

NIW
XV

NIN
XV

NIN
XV

NIN
XV

NIW
XV

NIW
XV

NIN
XV

NIWN
XV

NIN
XV

NIN
XV
NIN
XV

NIW
XV

0£-60

62-60

82-60

Llz-60

92-60

Ge-60

%2-60

€2-60

22-60

12-60

02-60

61-60

81-60

L1-60
Lg61

Oheed

.

o — - O VO O
-O - O oo oo oo oo

.
1

.

- O oo

-O - O - O
)

-Oo o o - - oo NO

.

NGO VM N WY MNMO OO WY W 1IN Oy AN N O

@ N oo
OOl oo

NhOo
N~ o
°<

g8

NIW

NIN

NIW

XV

NIN
XV

NIW
XV

NIN
XV

NIN
XV

NIN
XV

NI

XV

NIW
XV

NIWN
XV

NIW
NIN
XV

NIN
XV

NIN
XV

91-60

G1-60

71-60

€1-60

21-60

11-60

01-60

60-60

80-60

L0-60

90-60

60-60

%0-60

€0-60

20-60

10-60
Lg6T

NIW
XV

NINW
XV

NINW
XV

NINW
XV

NIN
XV

NIN
XV

NIN
XV

NIN
XV

NIN
XV

NIN
XV

NIWN
XV

NIN
XV

NIN
XV

NIN
XV

NIN
XV

1€-80

0€-80

62-80

82-80

L2-g0

92-80

Gz-80

%2-80

€2-80

2¢e-g0

12-80

02-80

61-80

81-80

L1-80
Lg6T

I11°0-
G1°1
¢0°0
90°T
60°0-
l1°1
60°0-
70°1
0°0-
[
60°0-
L1°1
IT°0
821
800
90°1
00°0
T0°T
00°0
90°1

NIN
XVK

NIN
XV

NIN
XV

NIN
XV

NIN
XV

NIN
XVH

NIN
XV

NINW
XV

NIN
XV

NIW
XV

NIN
XV

NIN
XV

NIN
XV

NIN
XV

NIN
XV

NIN
XV

886T X710 OL 986T ¥ALOLOO ‘ (FOV4HYNS YALVM MOTad Iddd L) HIJAA
TVIOL 40 2°0 XTELVWIXOHddV ALVOOT YOSNAS ‘aNO0JOES ¥dad Iddd ‘ALIDOTIA XTIVA

QIANTINOD--886T XIAL OL 9861 ¥HLAOLOO ‘VIVA ALIDOTIA XTIVA
‘VNVISINOT ‘STTYVHO IIVT IV FOQI¥E 0T-I IV YIAIY NFISVOIVO ¥amoT--'dl J1avl

91-80

G1-80

%1-80

€1-80

c1-80

T1-80

01-80

60-80

80-80

L0-80

90-80

G0-80

¥0-80

€0-80

¢0-80

T0-80
1861

50



860
e

Gy 1
62°¢

2y 1
68°¢
1€°1
00 %
oLt

92°1

09°2

15: 24

NINW
XV

NIW
XV

NIW
XVN

NIN
XVN

NIW
XV

NIW
XV

NIK
XV

NIKW
XVH

NIKN
XV

NIN
XVH

NIW
XVN

NIW
XV

NIW
XVN

NIW
XVN

0€-T11

62-11

g82-11

Lz-11

92-11

gz-11

2-11

£€2-11

2z-11

12-11

0Z-11

61-1T

8T-11

L1-11
Lgé1

G1°1-
6%z
16°0-
2z°0
Ll o-
L1 0-
7l°0-
GZ'o-
16°0-
91°0
96°0-
l1°0-
12°1-
70
88°0-
Lz°0
zl-o-
91°0
%70~
lzo
26 0-
160
6€°0-
g€ 0
L1°0-
9%°0
9€-0-
L0
9€°0-
25°0
%1°0-
68°0

NIW
XV

NIN
XV

NIK
XV

NIN
XVN

NIW
XV

NIN
XVN

NIN
XV

NIN
XVN

NIN
XVN

NIN
XV

NIW
XVN

NIN
XV

NIW
XV

NIKW
XV

NIN
XVH

NIK
XVN

91-11

61-11

¥i-1t

€1-11

2i-11

IT-11

01-11

60-1T

80-1T

Lo-11

90-11

G0-11

70-11

€0-11

20-11

10-11
L1861

0§°0-
€90
€00~
701
Gz o-
£€6°0
22°0-
250
€g-0-
90°1
6¢-0-
lg o
91°0
€60
20°0
£6°0
1170
28°0
500
£€6°0
L1 0-
921
91°0
86°0
61°0
10°71
91°0
96°0
S0°0
96°0

NIKN
XV

NIN
XV

NIW
XV

NIN
XV

NIW
XV

NIN
XV

NIN
XVH

NIN
XV

NIN
XVN

NIK
XV

NIK
XV

NIKW
XV

NIKW
XVN

NIKW
XV

NIK
XV

1€-01

o€-o1

62-01

82-01

Lz-o01

9Z-01

Gz-o01

2-01

€2-01

2Z-01

12-01

02-01

61-0T

81-01

Li-01
Lg61

2z'0
601
61°0
60°1

NIK
XV

NIW
XV

NIK
XV

NIN
XV

NIW
XV

NIK
XV

NIW
XV

NIK
XV

NIK
XV

NIW
XV

NIN
XV

NIK
XV

NIN
XV

NIK
XV

NIK
XV

NIK
XV

91-01

S91-01

71-01

£1-01

21-01

11-01

01-071

60-01

80-01

Lo-01

90-01

S0-01

%0-01

€o-o01

20-01

10-01
Lg61

51



--=  NIW €8°0- NIW
---  XVW 91-T10 68T XVW 91-21
-~=  NIN ---  NIWN 06" 0- NIW 6€°0- NIW
---  XVW T€-TO XV S1-10 £€6°0 XVW 1€-2T [9°T XVW GI-21
--- NIW ~==  NIW Y40~ NIW 85 0- NIW
~-=-  XVW 0£-T0 XVIN %#1-T0 L1°T XVW 0£-2T 92°T XVW %1-2T
--- NIW ---  NIW 61°0 NIW 2L°0- NIW
~--=  XVWA 62-10 XVA €1-T0 672 XVW 62-2T 96°0 XVW €1-27
---  NIW ---  NIW 2€°0 NIW €€°0- NIW
---  XVW 82-10 XV 2T-T10 20°2 XVW g2-21 96°T XVW 21-21
---  NIW ~-==  NIW 97°0 NIW 80°0 NIW
~---  XVW l2-T0 XV TT-T0 I1°2 XVW L2-2T I1°2 XVA 11-2T
--- NIW ---  NIW 8€°'0 NIW 20°0 NIW
== XVW 92-10 XV 0T-T10 gtz XWW 92-21 08°T XVW 01-2T
~==  NIW --- NIK G0'0 NIW 20°0 NIW
---  XVW G2-T0 XV 60-T0 46°2 XVW G2-21 6€°2 XVW 60-2T
---  NIW ~==  NIW 11°0- NIW %2°0 NIW
=== XVW %2-T0 XVW 80-10 68°T XVW %2-21 %0°€ XVW g0-21
---  NIWN --- NIW 1€°0- NIW 02°0- NIW
---  XVW €2-T0 XV L0-TO 96" T XVW £2-21 6%°2 XWW Lo-2T
---  NIW ~--  NIW 6€°0- NIW €€°0~ NIW
~--~  XVWN 22-10 XV 90-T10 19T XVW 22-21 90°T XVW 90-21
---  NIW 60°0- NIW €€°0- NIW 05°0- NIW
---  XVA T2-10 G%°T XVWN G0-T0 LE°T XVW 12-2T 06°0 XVW G0-2T
---  NIW 22°0- NIW 19°0- NIW 6€°0- NIW
---  XVW 02-T0 9G°T XVW %0-10 21°T XVW 02-2T1 2L°T  XVW %0-21
---  NIKW 9€ ' 0- NIW 1€°0~ NIW 90° 0~ NIW
===  XVW 6T-T10 €6'T XV €0-T0 €2°T XVW 61-21 96°'T XVIW €0-2T
~-=-  NIW 1€°0- NIW 9°0- NIW 4%2°0 NIW
---  XVWA 8T1-10 8L°1 XVW 20-10 6€°T XVKW 81-2T ¥1°C XVW 20-2T
~=~  NIW 11°0- NIW ‘NN. - NIW 61°0 NIW
---  XVW LT-T0 £€6°T XVWA 10-T0 9L°0 XVW LA1-21 0£°2 XVW 10-21
8861 8861 1861 L86T

8861 X1Ar OL 9867 HAMOLOO ‘(HOVAYNS HALVM MOTEd 13dd L) HLJAA
TVIOL 40 2°0 ATALVWIXOHddV QALVOOT HOSNHS ‘ANOJES ¥Hd LHdd ‘ALIOOTEA X1IVd

QIANTINOD--886T X10f OL 9861 H3AOLOO ‘VIVA ALIOOTAA X1IVd
‘VNVISINOT ‘SITYVHD IIVI IV dDATHL O0T-I LV HIAIY NATISVOTIVO YAMOT--°dT FIAVL

52



#%°0- NIW
0G°T XVW

G€'0 NIW
02'T XVW

91°0 NIW
9¢°T XVW

€1°0 NIW
02'T XVW

02°0- NIKW
95" T XVW

22°0 NIW
I1°2 XVH

9L°0 NIKW
SL°T XVW
86°0 NIW
98°1T XVW

L1°T NIW
wL°2 XVW

ST'T NIW
6G°C XVKW

051 NIW
72 XVK

l8'0 NIW
€8°C XVW

Y1 NIW
28°% XVKW
6%°0 NIW
00'% XVKW

86°0 NIKW
%9°'€ XVKW

1€-€0
0€-€0
62-€0
82-€0
Llz-€o
92-€0
G6z-€0
42-€0
€z-fo
2z-€0
12-£€0
0z-€0
61-€0
81-€0

L1-€0
8861

20°0
98" 1
640
G0°2
lz°0
19°1
G0°0
€1
JASE
11°2

NIN
XV

NIN
XV

NIN
XV

NIN
XV

NIN
XV

NIN
XV

NINW
XVH

NIN
XV

NIN
XV

NIK
XV

NIN
XV

NIN
XV

NIN
XV

NIN
XV

NIN
XV

NIN
XVH

91-€0

S1-€0

%#1-€0

€1-€0

z1-€o

11-€0

o1-€o

60-€0

g0-€0

Lo-€o

90-€0

S0-€o

%0-€0

€0-€0

20-€0

10-€0
8861

NIN
XVH 62-20

NIW
XV 82-20

NIW
XV L2-20

NIN
XV 92-20

NIW
XVA 62-20

NIN
XVHN %2-20

NIW
XV €2-20

NIN .
XV 22-20

NIK
XV 12-20

NIK
XV 02-20
NIW

XVK 61-20

NIN
XV 8T1-20

NIW
XV L1-20
8861

NIN
XV

NINW
XV

NIRN
XV

NIN
XV

NIN
XV

NIKN
XV

NIK
XV

NIN
XV

NIN
XV

NINW
XV

NIN
XV

NIW
XV

NIW

NIK

XV

NIN
XV

NIW
XV

91-20

G1-20

¥1-20

€1-20

c1-20

T1-20

01-20

60-20

80-20

Lo-2o0

90-20

G60-20

%0-20

£€0-20

c0-¢co

10-20
8861

53



11°0-
€90
22 0-
G8°0
L1°0-
590
9€°0-
1L°0
1€°0-
180
26°0-
G8°0
6¢€ 0-
60°1
Y1°0-
28°0
Y%°0-
680

NIW
XV 60-90

NINW
XVN 80-90

NIW
XVW L0-90

NIW
XV 90-90

NIW
XV G0-90

NIW
XV %0-90

NIW
XVK €0-90

NIW
XVA 20-90

NI
XVK 10-90
8861

8¢ 0~
L8°0

8¢ 0-

€8

NINW
XV

NINW
XV

NIW
XV

NIW
XV

NINW
XV

NIN
XVN

NIN
XVN

NIWN
XVR

NIN
XVKN

NIN
XV

NIK
XV

NIN
XV

NIW
XV

NIN
XV

NINW
XV

Qz°0-
%.°0
1%°0-
1€-60 %L°0
06°0-
0€-50 680
9¢°0-
62-60 280
9€°0-
82-90 89°0
1€°0-
Lz-%0 06°0
Ly o-
92-%0 89°0
9¢ 0~
G2-90 lg°0
2z 0-
%2-G0 10°1
L1°0-
£€2-%0 G680
69°0-
22-590 6€°1
0zZ°0-
12-60 06°0
Gz 0-
02-60 06°0
0°0
61-50 0°1
90°0-
81-G0 L1t
I1°0-

L1-90 G1°1
8861

NIK
XV

NIN
XV

NIK
XV

NINW
XVN

NIN
XV

NIN
XVKN

NIN
XV

NIK
XVIN

NIW
XV

NIN
XV

NIW
XV

NIW
XV

NIW
XVN

NIK
XV

NIN
XV

NIK
XV

91-50

G1-%0

%1-60

€1-90

21-90

11-50

01-60

60-%0

80-90

L0-60

90-G0

G0-50

%0-60

€0-50

20-50

10-50
8861

80°0
90°1
1°0-
01
T11°0-
10°1
61°0
06°0
€1°0
i8°0
854" 0-
11
GG 0-
S1°1
9¢° 0~
i8°0
00°0
60°1
¢eo-
96°0
11°0-
90°T
00°0
86°0
11°0
0zt
820~
6¢°1

NIK
XVN

NIK
XVN

NIW
XV

NIK
XV

NIW
XV

NINW
XV

NIW
XV

NIW
XVR

NIW
XVH

NIW

NIW

XVH

NIW
XV

NIW
XV

NIK
XV

8861 X1ar Ol 9861 HALOLOO ‘(FOVAYNS HALVAM
MoT1ag 13494 L) HIJAQ 'IVIOL 40 2°0 XTAIVWIXOHddV QAIVO0T YOSNAS ‘aNO0DJES ¥dd 1dHd ‘ALIO0THA XTIVA

QHANTINOD--8861 XIAL OL 9861 HALGOLOO
‘VIVA XLIDOTEA XTIIVA ‘VYNVISINOT ‘STTIUVHO MV IV dDAIHE 0T-I IV YIAIY NIISVOTVO HAMOT--"dl TI4Vl

0€-%0

62-%0

8c-%0

Le-%0

9¢-%0

Ge-40

%2-%0

£e-40

ez-10

12-%0

0¢-%0

61-%0

81-%0

L1-%0
8861

c0°0
[4 S

€170
[A A !

1€°0-
68’0

Z'0-
1°1

6€°0-
€yez

€9°0-
et

20°0
69°1

90°1
86°¢
Gy 1
s
16°1
68°¢
61

O
[T9)
o

O~ O Wt
NO OO [Tale)} MO N
Laala] M O

.

—-Oo ™Mo

WON O

NIN
XVH

NIN
XV

NIN
XV

NIW
XVN

NIW
XVN

NIKN
XVN

NIN
XV

NIN
XVH

NIW
XVN

NIW
XV

NIN
XVH

NINW
XV

NIW
XV

NIKW
XV

91-%0

G1-%0

¥1-%0

€1-%0

c1-%0

11-%0

01-%0

60-%0

80-%0

L0-%0

90-%0

G0-%0

%0-%0

£€0-%0

¢0-%0

10-%0
8861

54



25°0-
19°1
05°0-
08°1
11°0
€12
970
08°1
09°0
el

€€ 0~
4%
%L 0-
60°€

8y 1-
el

6C 1~
i1°1
LE-1-
86°0

et 1~
ey

96°0-
lgo
65°0-
96°0

AN S
90°1

TVIOL

NIN
XV

NIN
XV

NIN
XV

NIW
XV

NIN
XV

NIN
XV

NIN
XV

NIW
XV

NIW
XV

NIN
XV

NIN
XV

NIW
XV

NIN
XV

NIKN
XV

0€-11

62-11

8c-11

le-11

9¢c-11

Gz-11

Yw2-11

€ez-11

cc-11

12-11

02-11

61-11

81-T1

L1-11
9861

69°1-
82°1

66°0-
06°0
0g°0-
8-
00°0
€y e
€9°0-
S1°1
66°0-
051
L1°0-
et
1€°0-
951
1%°0-
€6°1
99°0-
96°1
6G-0-
€61
18°1-
w61
e
¥0°1
96°0-
68°0
€1~
90T
LE 1~
10°T

NIN
XV

NIN
XV

NIN
XV

NINW
XV

NIN
XV

NIN
XV

NIN
XV

NIN
XV

NIN
XV

NIN
XV

NIN
XV

NIN
XV

NIN
XV

NIN
XV

NIN
XV

NIN
XV

91-11

S1-11

41-11

€1-11

cI-11

T1-11

0T-11

60-11

80-11

Llo-11

90-1T

G0-11

70-11

€0-11

c0-11

10-11
9861

08°0-
LS50
101~
96°0
69°0-
6%°0
99°0-
960
08°0-
10°1
9¢ 0~
l11
05°0-
6L°2
8y 1-
Sy €
18 1~
w1
8L 1-
96°0
L1~
€1
G 1~
720
08°0-
70°1
69°0-
60°1
08" 0-
10°7T

NIN
XV

NIW
XV

NIN
XV

NIN
XV

NIW
XV

NIN
XV

NIN
XV

NIK
XV

NIN
XV

NIN
XV

NIN
XV

NIN
XV

NIN
XV

NIN
XV

NIKN
XV

1€-01

0€-01

6¢-01

8c-01

Lz-01

92-01

§2-01

%2-01

€z-01

cz-01

12-0T

0Z-0T

61-01

81-0T

L1-01
9861

88°0-
821
811~
rZAl]
601~
89°0
2€ 1~
9z°1
661~
09°0
12°1-
%0
81" 1~
€0
60~
96°0
Gg'0-
8t 0
%2 1-
680
9y 1-
10°1
60°1-
rAA¢
2 1-
860
9z°1-
G8°0
66°0-
06°0
G0 1~
86°0

NIN
XV

NIN
XV

NIN
XVAN

NIW
XVHN

NINW
XV

NINW
XVHN

NIN
XV

NIW
XV

NIN
XV

NIW
XV

NIN
XV

NIN
XV

NIW
XV

NIN

XV

NIW
XV

NIN
XV

8861 XIArL OL 9861 HAMOLOO ‘(IOVAYAS HALVM MOTAd I3¥d 0€) HIJAQ
d0 8°0 XTALVAIXOHddV THLVOOT HOSNAS ‘ANOJdS ¥ad I1ddd ‘ALIDOTIA ATIVd

91-01

G1-01

%1-01

€1-01

2¢1-0T1

11-01

01-0T

60-01

§0-07

Llo-01

90-0T

G0-01

%0-0T

€0-01

c0-0T

10-01
9861

55



9L 1-
8y°1

6G-2z-
0z'1

6 1-
8z 1

6L°1-
11

8¢ c-
€€

19°¢-
cece

69°1-
-
26°1-
q1°¢

£€g-2-
9T’y

Y 0-
el¢

69°0-
mm.m
€°0-
3-8
0€°0
66°¢
L1670
152
10°1
€€

NIW
XV

NIW
XV

NIW
XV

NIN
XV

NIN
XV

NIWN
XV

NIW
XV

NIW
XV

NIW
XV

NIWN
XV

NIW
XV

NIN
XV

NIW
XV

NIW
XV

NIN
XV

1€-10

0€-T0

62-10

82-10

Llz-10

9¢-10

Gz-10

%2-10

€2-10

22-10

12-10

0z-10

61-10

81-10

L1-10
1861

02°0-
GL°€
26°0-
17
€9°0-
91°¢
Ly 0-
S1°7
8z°0-
60°1
2y°0-
£€8°1
11°0-
€12
G°0-
22
6€°0-
00°2
90°0-
80°2
ze o0-
S0°2
€€ 0-
02°1
05°0-
64°1
€11~
16°€
gz ez-
8yl
G9°1-
l9°1

NIN
XV

NIN
XV

NIN
XV

NIWN
XV

NIK
XV

NIN
XV

NIN
XV

NIR
XV

NIN:

XV

NIN
XV

NIW
XV

NIW
XV

NIW
XV

NIN
XV

NIN
XV

NIW
XV

91-10

q1-10

%1-10

€1-10

21-10

11-10

01-10

60-10

80-10

Lo-T10

90-10

50-10

%0-10

€0-10

20-10

T0-T0
Lg61

26°1-
08°1

60°2-
91°2
16°1-
91°2
1¢°1-
16°1
€1°1-
€12
LE°1-
91°¢
1¢°1-
ot e
11°0
lere
€90
€92
4 A
€81

.

O~

~~

-
1

. .
]

.

N NN ON 1N
—HO NO =wO O

AN N WO oOHM

NIN
XV

NIW
XV

NIW
XV

NIN
XV

NIW
XV

NIW
XV

NIW
XV

NIW
XV

NIW
XV

NIW
XV

NIN
XV

NIW
XV

NIW
XV

NIW
XV

NIW
XV

1€-21

0€-z1

6z-21

g2-2¢1

lez-z1

92-21

Gz-21

ye-2l

€z-21

[AALA

12-21

0z-21

61-21

81-21

l1-21
9861

.

—-O MO
]

.
]

.

st VM e VI NI NN OO
NO NO NO -HO O

O OW WD =i ON NO

QO LN
(=2
Nt

'

81" 1-
2L 1
€80~
802
08°0-
%9°1
11°2-
%61
6°0-
92
%2 1-
89°¢
Ly 0-
€2
€9°0-
€81

NIW
XVW 91-21

NIW
XVW G1-21

NIW
XV %1-21

NIW
XV €1-21

NIK
XVKN Z1-21

NIW
XVH T1-2CT

NIW
XVH 01-¢1

NIW
XV 60-21

NIW
XV 80-21

NIW
XVW L0-21

NIW
XV 90-21

NIW
XVH G0-21

NIW
XVA %0-21

NIN
XVA €0-27

NIW
XVH 20-21

NIW
XV 10-21
9861

8861 XTACL OL 9867 HAAOLOO ° (FOVAMAS YALVM MOTdd 1ddd 0€) HIJAd
TVIOL 40 8°0 ATALVWIXOUddV QALVOOT HOSNAS ‘ANOJIS ¥Ad 1ddd ‘XLID0TdA X1Ivd

QIANTINOD--8861 XIAL OL 9867 HALAOLOO ‘VIVA ALIJOTHA XTIVA
‘VNVISINOT ‘STTHVHO MIVI IV 39QTHE 0T-T IV YHATH AFISVOTIVO HAMOT--°dl FIGVL

56



6g-0-
ge°0
€0°0-
20°2
08°0-
09°2
6z'1-
S0°2
19°0-
€2
66°2-
68°T
G6°1-
90°T
gy 1-
191
9¢-0-
[
9€ ' 0-
951
Lo T-
gzt
6€ °0-
€21
0G°0-
L1
%6°2-
G602
82°0-
F Ak 4

NIN
XV

NIW
XV

NIWN
XV

NIW
XV

NIW
XV

NIW
XV

NIW
XV

NINW
XV

NINW
XV

NIW
XV

NIW
XV

NINW
XV

NIN
XV

NIN
XV

NINW
XV

1€-€0

o€-€o

62-€0

gz-€0

Le-€o

9z-€0

Gz-€0

%2-€0

€z-€0

ze-€o

12-€0

0z-£0

61-£0

81-€0

L1-€0
Lg61

9€°0-
e 0
9€°0-
lg°0
€€ 0-
86°0
€0°0-
06°1
1€°0-
08T
9€°0-
et
€€ 0-
€1
%6°0-
61°¢
66 0-
e
66 1-
61y
89 1-
6y°y
g1 1-
79°¢€
1671
%€ ¢
g84°0-
05°€
20°0
00"y
9€°0-
€€

NIW
XVN

NIW
XV

NINW
XV

NIN
XV

NIW
XV

NIW
XV

NIN
XV

NIW
XV

NINW
XV

NIW
XV

NIN

NIN

XV

NIW

NIW

XVA

NIW
XV

NIW
XV

91-€0

S1-€0

y1-€0

€1-€0

Z1-€0

11-€0

01-£0

60-€0

80-£0

Lo-€0

90-€0

S0-€0

%0-€0

€0-€0

20-€0

10-€0
lgét

9€-0-
6" 1
1€°0-
gl'1
60°0-
€81
€1°0
161

NIW
XVA 82-20

NI
XVH Lz-20

NINW
XV 92-20

NIW
XVH G2-20

NIW
XVWN %2-20

NIW
XV €2-20

NIN
XVW 22-20

NIN
XVA 12-20

NIW
XVH 02-20

NIW
XV 61-20

NIW
XVA 81-20

NIW
XV L1-20
Lg61

91°0
08¢
S0 1-
60°1
66°0-
86°0
85°0-
S€°0
€80~
ey
LS5 1-
€1
yL°0-
€70
yL-0-
14554
Sg°0-
19°1
19°0-
960
08°0-
00°2
99°0-
10
Ly o-
S8 0
2570
06°0
€€ 0-
€60
€g°0-
06°0

NIW
XV

NIN
XV

NIK
XVN

NIN
XV

NIW
XV

NINW
XVN

NIW
XV

NIN
XV

NIN
XVN

NIW
XV

NIW
XV

NIN
XV

NIW
XV

NIN
XV

NIN
XV

NIN
XV

91-20

S1-20

%1-20

£1-20

21-20

T1-20

0T-20

60-20

80-20

L0-20

90-20

60-20

%0-20

€0-20

20-20

10-20
Lg61

57



--- NI

---  NIW

--- NIW

---  NIN
--- XVK

=== NIN

--- NIN
--- XVW

--- NIN
--- XVW

---  NIW
---  XWW

== NIN
--- XN

---  NIW
=== XVW

--- NIN
--- XVW

--- NIW
--- XA

%6°0- NIW
00°2 XVKW
L1°0- NIN
gC°T XWVW
6£°0- NIW
60°T XVW

1€-90

0€-50

62-590

8z-50

Lez-50

92-50

62-60

%2-50

€z-40

2z-90

12-50

02-50

61-50

81-60

L1-90
Lg61

26 0-
LE°T

€€-0-
96°0

€€ 0-
L0

99°0-
l2'0

99°0-
990

08" 0-
86°0
9°0-
LAk
el o-
L1°1
6 0-
G680
8G°0-
0€°0
%6°0-
0°1
€1°1-
6%°0
L0°1-
£€1°0
o%°1-
€0
€y 1-
%20
621~
lz2°0

NIW
XV

NIN
XV

NIW
XVA

NIN
XV

NIN
XV

NIW
XV

NIW
XVA

NIN
XV

NINW
XV

NIW
XV

NIN
XV

NIN
XV

NIWN
XV

NIW
XV

NIN
XV

NIN
XV

971-G0

S1-90

%1-G0

€1-60

21-50

11-60

01-%0

60-90

80-G0

Lo-50

90-60

60-50

%0-90

€0-60

S T1- NIW
80°0 XVKW 0€-%0
88°0- NIW
60°0- XV 62-%0
0T°T- NIW
0Z°0- XVW 82-%0
2€°1- NIW
GO0 XVW LZ-%0

6°0- NIW
0°0- XVW 92-%0

€8°0- NIW
LT°0- XVW §2-%0
12°1- NIW
€1°0 XVA 42-%0
08°0- NIW
€1'0 XVW £2-%0
L0 T- NIW
96°0 XVW 2Z-%0

08°0- NIW
910 XVKW T2-%0

ZL°0- NIW
12°0 XVA 02-%0

99°0- NIW

09°0 XVKW 6T-%0

86 0- NIW

0£°0 XVKW 81-%0

65°1- NIW

€6 T XWW hﬂ-wo
lg6T

65°0-
260

05°0-
250
€y 1~
20
lz 1~
%2°0

880~
%0

1970~
g9°0
8o
Ly 0-
€0

€6 0~
LZ2°0

9970~
z2€°0

69°0-
%570

8G°0-
97" 0
Ly o-
e-o
9£°0-
98°1
9€-0-
791
€9°0-
%8°0

NIN
XVKN

NIN
XV

NIW
XV

NIN
XV

NIW
XV

NIN
XV

NIW
XV

NIN
XV

NIW
XV

NIW
XV

NINW
XV

NIW
XV

NIW
XV

NINW
XV

NIW
XV

NIW
XV

8861 X1AC OL 9867 ¥AGOLOO ‘(HOVJHNS ¥ALVM MOTEE 1add 0€) HIJAA
TVIOL 40 8°0 ATIIVANIXOHMddV GHLVOO0T HOSNAS ‘(aNODIS ¥Ad 1d3d ‘XIID0TIA XTIV

GHANTLNOD--886T X1ACL OL 9861 HALOLOO ‘VIVA ALIDOTHA XTIVd
‘VNVISINOT ‘SHTYVHO @MV IV HDATIH¥E 0T-I IV HHATY NITISVOTIVO HIMO'T---dT HI4VI

91-40
ST-%0
4190
€1-%0
Z1-%0
11-%0
01-%0
60-%0
80-%0
Lo-%0
90-%0
G0-%0
70-40
€0-%0

Z0-%0

Tl

58



G0°1-
zee
%70~
260
Ly 0-
0€°0
99°0-
11°0
GG 0~
0
96°0-
61°1
%6°0-
0€°0
G660~
11°0
2n°0-
€q°0
0~
09°0
€90~
zto
£€9°0-
2€°0
Ly o-
09°0
69°0-
28°0
%L 0-
90°T

NIN
XVN

NIN
XVN

NIN
XV

NIN
XV

NIN
XV

NIN
XVK

NIN
XVN

NIK
XVN

NIN
XV

NIN
XV

NIW
XVN

NIN
XV

NIN
XVK

NIN
XV

NIN
XV

1€-40

oc-Lo

62-L0

82-40

Lz-Lo

92-L0

G2-10

72-L0

€z-10

g¢e-Lo

12-L0

0e-L0

61-L0

81-L40

Li-Lo
1861

LS 1~
89°0
Ly o-
€9°0
6z°0-
L0
90°0-
9.0
€y 1~
180
88 0-
86:0
20°1-
86°0
96°0-
¥E€ 1
€0°2-
152
811~
9L°0
161~
£€9°0
011~
09°0
05°0-
0z°'1
1€°0-
8y T
ge 0~
60°T
60" 0-
08T

NIN
XV

NIKN
XV

NIN
XV

NIN
XV

NIN
XV

NIKN
XV

NIN
XV

NIN
XV

NIN
XVN

NIN
XV

NIK
XV

NIWN
XVN

NIN
XVN

NIKN
XV

NIN
XV

NIN
XV

91-L0

q1-L0

%1-L0

€1-L0

z1-Lo

11-40

01-L0

60-L0

80-L0

Lo-Lo

90-10

G0-40

%0-L0

€0-40

co0-Lo

10-40
Lg61

€€ 0-
00°2
8% 0-
¥2'0
GG 0-
€9°0
2z 0-
89°0
gz 0-
L£°¢€
9¢°0-
£€6°0
Ll:o-
rA S
FAVI
89°0
€1°1-
(10
€8 2-
86°0
2l o-
JARE:
9¢€°0-
€2°1
41°0-
L1°1
TANE
€T

NIN
XV

NIN
XV

NIN
XVH

NIN
XV

NIN
XV

NIN
XV

NIN
XVA

NIK
XV

NIW
XVN

NIKW
XV

NIN
XV

NIN
XV

NIN
XVA

NIN
XVA

0€-90

62-90

82-90

Lz-90

92-90

S2-90

%2-90

€2-90

2Z-90

12-90

02-90

61-90

81-90

L1-90
Lgb1

NIW
XV

NIK
XV

NIN
XVA

NIN
XV

NIN
XV

NIKN
XV

NIW
XVH

NIN
XV

NIN
XVH

NIN
XVA

NIN
XV

NIK
XV

NIN
XV

NIN
XVN

NIN
XV

NIN
XV

91-90

G1-90

%1-90

£€1-90

21-90

11-90

01-90

60-90

80-90

10-90

90-90

60-90

%0-90

£€0-90

20-90

T0-90
Lgb61

59



€01~
92°1
06°0-
962
€€ 1-
G0°0-
' 1-
85°0
2T 1-
02°0
06°0-
12°0-
lg-0-
6£°0
€L 0-
90°0
28°0-
€€ 0
9L°0-
¥1°0
6L°0-
8e°1
%G°0-
S0°1
Lz o-
[0
86°0-
69°0

TVIOL 40 §°0 XTILVWIXOHddV JILVOOT HOSNAS °‘(ANODAS HAd LIdd

NIW
XV

NIK
XVHA

NIW
XV

NIW
XVN

NINW
XV

NIW
XV

NIW
XV

NIW
XV

NIW
XVH

NIW
XV

NIN
XV

NIW
XVH

NIW
XV

NIW
XVHN

0€-60
62-60
82-60
Lz-60
92-60
§2-60
42-60
€2-60
22-60
12-60
02-60
61-60
81-60

L1-60
Lg61

6€- 1~
€670

90° 1~
1170

L0~
11°0

86°0-
220

Llg°0-
651

criI-
66°0

6 1-
88°0
Ma.o:

1°0
€670~
11°0-

88°0-
9€°0
96°0~
11°0-
oy 1-
11°0-
96°0-
91°0-~
Ll 0~
y1°0-
6L 0-
€0°0
€6°0~
Gz'o

NIN
XV

NIN
XV

NIN
XV

NIRW
XV

NIKN
XV

NIW
XV

NIN
XV

NIN
XV

NIK
XV

NIN
XV

NIW
XV

NIN
XV

NIN
XV

NIW
XV

NIN
XV

NIN
XV

91-60

G1-60

%1-60

€1-60

21-60

11-60

01-60

60-60

80-60

L0-60

90-60

50-60

%0-60

€0-60

20-60

10-60
Lger

92 1-
00°0

12°1-
"o

0T 1-
6y°0

AN &
9€°0

%0°1-
ez 0-

0T 1-
00°0

70°1-
%1°0

c0°1-
11°0

99° 0-
€1°0

€6°0-
oc-o

¢g°0-
lz'o

€9-0-
510
84°0-
6%°0
Ly 0-
€€ 0
LL°0-
%20

NIN
XV

NIW
XVH

NIK
XVH

NIW
XV

NIN
XV

NIW
XV

NIN
XV

NIK
XV

NIW
XV

NIW
XV

NIW
XV

NIW
XV

NIN
XV

NIW
XV

NIW
XV

1€-80
0€-80
62-80
82-80
L2-80
92-80
62-80
%2-80
£z-80
22-g80
1¢-80
02-80
61-80

81-80

g3

96°0-
%50
Ly 0-
g0
1€°0-
%6°0
82°0-
28°0
1€°0-
1€°1
r4 AV
L8 0
(198 &
09°0
%6°0-
80°0
£€9°0-
Lz°0
%6°0-
€y°0
66°0-
€0°0-
%l 0-
89°0
16°0-
61°0
Gg°0-
12°0
€9°0-
L5°0
25°0-
€40

NIN
XV

NIW
XV

NIN
XV

NIR
XV

NIN
XV

NIN
XV

NIN
XV

NIW
XV

NIW
XV

NIN
XV

NIW
XV

NIN
XV

NIN
XV

NIW
XV

NIW
XV

NIW
XV

8861 AINL OL 9861 HAMOLOO ‘(FIVAHAS HALVM MOTdd 1add 0€) HIJAA
‘ALID0OTIA X1IVA

QIONIINOD--8861 XINL OL 9861 HALGOLOO ‘VIVA ALIOOTIA X1IVA
‘VNVISINOT ‘STTYVHO DIV LV IDATIHE 01-1 LV HIAIY NFISVOTVO HAMOT--"dT 14Vl

91-g0
G1-80
%1-80
€1-80
21-80
11-80
01-80
60-80
80-80
10-80
90-80
50-80
%0-80
€0-80

20-80

P23

60



7170~
26°1
10°1-
81
6L 1-
61°2
9¢-0-
81
69°0-
681
01°1-
9r'e
S1°1-
29°1
81°1-
61
Lo 1-
T4
01°1-
oc-2
0"
g80°2
80°0-
o1
00°0
81
€970
252

NIN
XV

NIW
XV

NIN

NIN

XV

NIN
XV

NIN
XV

NIN
XV

NIKN
XV

NIN
XV

NIN
XV

NIN
XV

NIN
XV

NIN
XV

NIN
XV

0€-11

62-11

82-11

Lz-11

92-11

62-11

2-11

€2z-11

22-11

12-11

0Z-11

61-11

81-11

L1-11
Lg6t

Gy 1~
99°%
Gy 1-
6G°0
€6°0-
2z'0
16°0-
640
05°0-
6Y°0
€€ 0-
LT
zl 0~
Lo'€
92°1-
10°7
S1°1-
28°0
Lo 1-
lz'o
96°0-
9970
92°1-
Gz'0-
62°1-
00°0
Lo 1-
S0°0
Lo 1-
11°0
0" 1-
80°0

NIK
XV

NIK
XV

NIN

NIN

XV

NIK
XV

NIN
XV

NIK
XV

NIN
XV

NIN
XV

NIN
XV

NIN
XV

NIN
XV

NIN

XV

XV

NIW
XV

NIWN
XV

91-11

S1-11

¥1-11

€1-11

21-11

11-11

01-11

60-11

80-11

Lo-11

90-11

S0-11

70-11

€0-11

20-11

10-11
Lg6t

69°0-
€9°0
08°0-
0Z°1
£€9°0-
ig'o
29°0-
9%7°0
25°0-
19°¢€
6z 1-
lg-z
S1°1-
28°0
20°1-
Lso
€1°1-
£€0°0~
16°1-
0c°'0-
01" 1-
10°1
w2 1-
s0°0
lo°1-
¥1°0-
20°1-
22°0-
oy°1-
60°0-

NIN
XV

NIN
XV

NIN
XV

NIK
XV

NIN
XV

NIN
XV

NIKN
XV

NIN
XV

NIN
XV

NIW
XV

NINW
XV

NINW
XV

NIN
XV

NIN
XV

NIN

1€-01

0€-01

62-01

82-0t1

Lz-01

92-0T

62-01

%2-01

€z-01

2z-01

12-01

02-01

61-01

87-01

Li-o01
Lg61

16°1-
02°0-
66°0-
91°0

VIAE
220

€ 1-
€0°0-
oy 1-
69°1

G8°0-
02°0-
LE-1-
9%°0

8y 1-
#1°0-
2€°1-
0Z°0-
66°0-
11°0-
12°1-
2z o0-
20°1-
02°0-
81°1-
€1°0

g€ 1-
z28°0

01" 1-
8€°0

811~
€0°0-

NIN

NIN

XV

NIK

NIW

XV

NIK
XV

NIK
XV

NIN
XV

NIN
XV

NIK

NIK

XV

NIW
XV

NIN
XV

NINW
XV

NIW
XV

NIN
XV

NIN
XV

91-01

G1-01

%1-01

€1-01

21-01

11-01

01-01

60-01

80-0T1

Lo-01

90-0T

50-01

%0-01

€0-01

20-01

10-0T
Lgét

61



---  NIK
---  XVKW

-—= NIK
--- XV

--- NN
---  XVN

--- NIW
---  XWW

--- NIW
--- XN

--- NIN
---  XVW

--- NIN
--- XV

--- NIK
---  XVK

--- NIW
---  XVKW

--- NIW
---  XVW

--- NIW
--- NI

--- XV

--- NIW
--- XK

--- NIW
--- XV

--- NIW
---  XVN

1€-T0

0€-T0

62-10

gc-10

L2-10

9¢-10

Gz-10

%2-T10

£€2-10

2z-10

1¢-10

02-10

61-10

g1-10

L1-10
8861

€L o
86°2

NIK
XV

NIKW
XV

NIN
XV

NIKN
XV

NIW
XV

NIW
XV

NIN
XV

NIW
XV

NIN
XV

NIW
XV

NIN
XV

NIWN
XV

NIN
XVN

NIN
XV

NIN
XV

NIWN
XV

91-10

S1-10

¥1-10

€1-10

ZI-10

11-T0

0T-T0

60-T0

80-T0

L0-10

90-T0

50-T0

#0-10

€0-10

¢0-10

10-10
8861

%60 NIW
%G % XVW

L6°0- NIW
T0°G  XVW
GZ2°2- NIW
%0°G XV
GE°0 NIW
06°0 XV
%2°0 NIW
Q9%  XVKW
T0°0- NIKW
90°T XVW

20°0 NIKW
¥'c XVKW

)

NIN
XV

NIW
XV

NIW
XV

M N i OO
< OO NO O
o NO NO O

NIN
9L'% XVWA

60°0- NIKW
20°%  XVWN
4%6°0- NIKW
82T XVW
12°0 NIK
GC 'y XV
90°0- NIW
T6°€ XVNW

1€-21

o€-21

62-21

gz-21

le-z1

9z-21

Gez-21

Ye-21

€e-21

ce-el

Te-ct

0z-21

61-21

81-21

L1-21
Lg61

4L 0-
25y
Ly 0-
L8y
€y 1-
£y
11°0-
80°2
11°2-
86 Y
8z 0-
851
69 2-
we'y
62~
G ¢
9.0
%52
6°0-
89y
8G°0-
0z°1
Lt o-
65°T
25" 0-
rA4
€0°0-
ol 1
19 0-
Lo
91°0
19°1

NIK
XV

NIN
XV

NIK
XV

NIK
XV

NIK
XV

NIK
XV

NIK
XV

NIK
XV

NIW
XV

NIN
XVH

NIK
XV

NIK
XV

NIK
XV

NIK
XV

NIK
XVH

NIK
XV

8861 A10L 0L 9861 ¥AMOIO0 ‘ (FOVAMNS HAIVM MOTdd 1344 0f) HIJAd
TVIOL 40 §°0 XTILVWIXOMddY @ALVOO0T HOSNIS ‘(aNOOIES MiAd I1ddd ‘ALIOO0TIA XT1IVA

QIANTINOD--886T XINC OL 986T ¥AMOLOO ‘VIVA ALIJOTIA XTIVd
‘YNVISINOT ‘STTHVHO DIV LV 3DAIdd 0T-I IV YAATY NFISVOIVD HAMOT-- dT FI4VL

91-¢1

S1-27

¥1-21

€1-21

cl-et

11-21

01-2¢1

60-21

80-¢T

Lo-21

90-2¢T

G0-21

Y0-21

€0-21

62



€G- 0-
202
9€ 0~
0Ty
L6 0-
260
w2 1-
89°0
80°1-
86 %
€60~
L8 0
2°0-
€€
29°1-
96°¢
62°1-
860
6L z-
60°G
L 1-
021
06°'1-
10°¢
09°1-
iFARS
%21~
%8°¢
gz 2-
Ly 1

NIK
XV

NIW
XV

NIW
XV

NIW
XV

NINW
XV

NIW
XV

NIW
XV

NIW
XV

NIW
XV

NIK
XV

NIW
XV

NINW
XV

NIW
XV

NIW
XV

NINW
XV

1€-€0

0€-€0

62-€o

8e-€o0

Lz-€o

9z-€0

Gz-€o

%2-€0

€2-€0

ze-€o

12-€0

02-€0

61-€0

81-€0

L1-€0
8861

18" 1-
Gy¢

66°2-
€Ly

2l 2-
€0°¢

60°2-
£€8°¢

£g8°2-
€Ly

Ll 2-
ley
88°¢-
k4
€g-0-
681
0¢°0-
€41
¥1°0-
G560

91°0
6€°1

Ly0-
€2°1
lg-1-
mm.¢
€5°0-
g€-¢
60°2-
90°1
08°0-
9€°1

NIW
XV

NIW
XV

NINW

NIW
XV

NINW
XV

NIW
XV

NIN
XV

NIW
XV

NIN
XV

NIK
XV

NINW
XV

NIW
XV

NIW
XV

NIN
XV

NIW
XV

NIW
XV

91-£0

S1-€0

¥1-€0

€1-€0

21-€0

11-€0

01-€0

60-€0

80-€0

Lo-€o

90-€0

Go-€0

%0-€0

€0-€o

2o-€o

10-€0
8861

NIW
XV 62-20

NIN
XVW 82-¢0

NIW
XV L2-20

NIW
XV 92-20

NIW
XV §2-20

NIW
XV %2-20

NIN
XV €2-20

NIW
XV ¢2-20

NIW
XVN 1Z2-20

NIW
XV 02-20

NIK
XVA 61-20

NIW
XV 81-20

NIW
XV L1-20
8861

NIW
XV

NIW
XV

NIW
XV

NIW

XV

NIW

NIW

NIW

NIN

NIW

NIN

NIW

NIW

NIW

NIW

NIN

NIW

91-20

S1-20

71-20

€1-20

¢1-¢0

11-¢0

01-20

60-20.

80-20

Lo-2o

90-¢0

60-20

%0-¢0

€0-20

¢0-20

10-20
8861

63



9€°0-
10°0-
€ 0-
20
9¢°0-
€170
9€° 0-
o%°0
% 0-
g€ 0
9¢-0-
L1°0-
9€ 0~
29°0
9¢°0-
1L°0
€20~
S6°0
g0
LI
Ly o-
FASES
%€ 0-
010
€4 0-
90°0-
9€°0-
60°0-
%9°0-
€10

NIN
XV

NIN
XV

NIK
XV

NIK
XV

NIN
XV

NIN
XV

NIN
XV

NIN
XV

NIN
XV

NIN
XV

NIK
XV

NIN
XV

NIN
XV

NIW
XV

NIN
XV

06°0-
2t-o-
6G°0-
1€-60 L1°0-
19°0-
0€-50 290
2l:0-
62-90 S0°0
16°0-
82-50 20°0
99°0-
L2-60 lz'o
20°1-
92-50 09°0
LL 0~
Ge2-%0 Geo
GE1-
42-60 010
66°0-
€2-60 oy 0
9L°1-
2zZ-%0 oy'e
€5°0-
12-60 2€°0
8G°0-
02-50 480
98°0-
61-G0 €0
9.1~
81-G0 9%°0
880~
L1-60 16°0

8867

NIN
XV

NIN
XV

NIK
XV

NIW
XV

NIW
XV

NIN
XV

NIN
XV

NIK
XV

NIKW
XV

NIN
XV

NIK
XV

NIN
XV

NIK
XV

NIK
XV

NIN
XV

NIK
XV

91-60
G1-50
#1-60
€1-90
21-90
11-50
01-%0
60-50
80-50
L0-50
90-50
G0-90
#0-90
€0-50
20-50

10-50
8861

6L'1-
0%°0

9% 1-
12°0
08°0-
%570
19°0-
€1°0
99°0-
9%°0
1°1-
1°0
GG 0-
€g°¢
ly°0-
€1y
Gl o-
82'T
Gl 0-
282
€5°0-
2€°0
%€°0-
09°0
50°1-
g€ 0
G9°1-
10°0-

NIW
XVH

NIW
XV

NIN
XV

NIW
XV

NIR
XV

NIN
XV

NIW
XV

NIW
XV

NIN
XV

NIK
NIN
XV

NIN
XV

NIN
XV

NIKN
XVH

0€-%0
62-%0
82-%0
Lz-%0
92-%0
Gz-40
2-40
€2-%0
2z-40
12-%0
02-40
61-%0

8T1-%0

Leald

880~

NIN
XV

NIN
XV

NIN
XV

NIW
XV

NIN
XV

NIW
XV

NIN
XV

NIK
XV

NIK
XV

NIK
XV

NIN
XV

NIK
XV

NIK
XV

NIK
XV

NIW
XV

NIW
XV

86T XIAr OL 9867 HAMAOLOO ‘(IOVAUNS YALVM MOTdd I1ddd 0f) HIJAd
TVIOL 40 8°0 XTAIVWIXOMddY (HIVOOT HOSNAS ‘ANOJAS ¥dd Id3d ‘XLIJ0TIA ATIVA

QINANTINOD--8861 X10r 0L 9861 HAAOLOO ‘VIVA ALIOOTIA X1IVd

91-%0
ST-%0
#1-%0
€1-%0
cT-%0
TT-%0
0T-%0
60-%0
80-%0
L0-%0
90-%0
§0-%0
%0-%0
€0-%0

c0-%0

gabt

‘YNVISINOT ‘SHTHVHO MIVT LV HOAI¥d 0T-1 IV HIATY QAISVIIVO ¥AMOT--"dT FI4Vl

64



NIN
XV

NIN
XV

NIN
XV

NIN

NIN

NIN
XV

NIN
XV

NIN
XV

NIN
XV

NIKN
XV

NIN
XV

NIKW
XV

NIKN
XV

€1-L0

21-Lo

11-L0

01-10

60-L0

80-40

Lo-Lo

90-10

S0-L0

70-L0

€0-L0

20-L0

10-40
8861

NTK
XVH 0£-90

NIN
XV 62-90

NIW
XVW 82-90
NIW
XV L2-90

NIKN
XVHN 92-90

NIN

- XVW 62-90

NIN
XVA %2-90

NIWN
XV €2-90

NIN
XVH 22-90

NIN
XVA 12-90

NIN
XVW 02-90

NIW
XYW 61-90

NIN
XVN 81-90

NIN
XVW L1-90
8861

NIK
XV

NIW
XV

NIKN
XV

NIN
XV

NIN
XV

NIN
XV

NIN
XVA

NIN
XV

NIN
XV

NIN
XV

NIN
XV

NIN
XV

NIKN
XV

NIW
XV

NIN
XVH

NIN
XV

91-90

S1-90

%1-90

€1-90

21-90

11-90

01-90

60-90

80-90

L0-90

90-90

50-90

%0-90

€0-90

20-90

10-90
8861

65



€9 2z L o %9'G 8.9 ST
229 2z L 62 8G°¢ 99°9 71

90° 90°L 82z 2 96°9 €1
88°S ¥6°9 Lz €S %89 [
20°9 91°L 92 96°G 41l 134
0€°9 9€°L 11 96°6 28°9 o1
92°9 90°L V(4 —- ——- 6
86°S 8°9 194 === === 8
20°9 9L'9 ze --- --- L
6°G 2L'9 12 --- -e- 9
819 8.9 0z === --- S
80°9 9979 61 --- . 1
809 889 81 --- €
LG 289 A --- --- z
996§ 299 9t - -=- T
HAGWALES
NIW XVI Ava NIW XVI Ava

9861 HAAWILJHAS ‘I1ddd ‘IHOIHH HOVDO

8861 X1AC Ol 986T HIGWALJIS ‘VIvVd IHOTZH IHVD XIIVA ‘VNVISINOT ‘ONIGNVI NOIMNd IV YIATIY NITISVITVO HEAMOT--'VZ TI4VL

66



oL € %9°§ --- === 71°G 9€°9 %6°G 8L°9 --- %0°9 L9 1€
20y 8y S --- --- 86y 09 9¢°¢ 8L'9 219 mm h 88°6G 259 of
g€" S 289 --- --- 02°9 8€°9 29'6 %8°9 %0°9 90°L 8L°G 09 62
029 06°9 w9 %8°L 00°S 0€°9 r4 a4 28°9 80°9 08°9 2L-S 29°'9 82
80’9 %0°L 05°9 0z°L 96"y €9 886 089 886G 09°9 8L'G 99°9 L2
%09 90°L --- --- 8y Y 02°9 26°S 89°9 ol°g L9 98"y 96°9 92
089 %L 79°G 0L°9 Y¥1°9 8%°9 20°9 %99 82’9 95°L s 9%°9 T4
82'9 1L 99°G 089 94°G olL'9 08°G 05°9 22’9 rA A 86°¢ 2L 72
%9°9 99 L 95"y 0L°9 8Ly 89°9 01°9 %9°L 96°% 70" L 0L°9 ge-L €2
90°9 26°L %2°'G 219 92°G 09'9 8%°9 9z°L 80°9 o1°L %' 9 gz L 22
92°9 0z-L 26y 92°9 0L°G %9°9 %96 969 09°G 8€°9 219 g80°L 12
18" w2l oy°g 9€°9 99°9 01°9 956 899 84°G 86°9 86°G 88°9 0z
0%°9 w2l 6"y 019 86"y 81°9 s 259 g 8L°9 946 29°9 61
89°9 29°L 98" Y 89°6 02°9 A 8%°S 89°9 yL°S %8°9 94§ 769 81
86°9 zz'g 86y 8L°G 88°G 20°L 96°¢ 8G9 0L°G 98°9 06°G 89°9 L1
80°9 zz' L 98" Y 269 wlg ol°9 1o 8L 9 90°9 06°9 %9°9 26°9 97
%65 89°9 %0°9 06°9 G %89 2ls 069 %96 8L°'9 08§ W9 §1
26°S 8G°'9 b1 2€°9 92°¢ 8L 9 89°G %59 %2'S %59°9 25" ¢ 8Y°9 Las
91°§ 9€°9 8Ly 26§ Ly 86°G 98"y 9%°9 o'y 09°4 05°G 29°9 €1
zz°S %2'9 06"y 90°9 FA 8L°G 90°G %0°9 29°9 9€°9 20°9 80°L 21
20°G 01'9 08"y 90°9 9Z°Yy %9°G 8z°¢ 8€°9 89°G 08°9 80°9 rA A 11
%2°§ 9 98" Y 80°9 86y 02°9 20°G 98°§ %0°9 09°9 996 2979 ot
9%°4 959 ey 00°9 88°G 99°9 98°4 08°9 ¥9°§G %8°9 06°9 w2l 6
20°9 299 26°¢ 286G 92°¢ 9€°9 86°G 0.9 069 20°L 00°9 96°9 8
21°9 70°L 22y 8L°G 9L°¢ 05°9 96°G yl.°9 20°9 %0°L %9°G 99°9 L
8L"§ Y8°9 oy°S AR 96§ 8%°9 89°G 29'9 9%°G 89°9 89°9 9l°9 9
09°G 2l9 99°¢ 8G°9 20°G 0% 9 %56 09°9 06°6 ge-L 01’9 06°9 [
29°9 2€9 4 M w9 86°€ wl°G g 29°'9 Zy°9 oyl 05°9 80°L i
96°G 8€'9 0€°g 80°9 8L°G g€ L 88"y 9G'9 06°G o1l 28°9 gyl €
%S %5°9 s 81°9 0€° G 00°L 9€°§ AR %69 88°9 Zy9 zz° L 4
9L°G 059 26°6 4L°9 AR VIAE] 829 el 99°G L9 ¥€°9 91°L 1
HOHVW Xuvnyaad XHVANVC HAGWEOIA YIGWIAON ¥2g0L00
NIN XVIN NIN XVK NIN XV NIN XV NIW XVI NIW XV Ava

Lg61 HIAWALJAS OL 9861 HHEOLO0 ‘l1LIdd ‘IHDIHH IDVD

67



MIN

SEPTEMBER

MIN

AUGUST

TABLE 2A.--LOWER CALCASIEU RIVER AT BURTON LANDING, LOUISIANA, DAILY GAGE HEIGHT DATA,
MIN

JULY

MIN

SEPTEMBER 1986 TO JULY 1988--CONTINUED

MIN

GAGE HEIGHT, FEET, OCTOBER 1986 TO SEPTEMBER 1987

MAY

MIN

APRIL

DAY

Loy Raal- JiTel

O~ oo
-~

N -FO N
© 0 0P o

LA~ ~F -2 -3

WO+~ O

68

.
.



--- --- —— --- 4 ] 299 96°G 059 --- --- "ws 8%°9 1€
%€ g 20°9 === === 75°§ 85°9 96y 87°9 oL°L el-L 9z°§ %69 of
0.°6 26°9 96"y 80°9 28"y 0€°9 Y€ 8Y° G zl L LI 20°§ 96°9 62
96§ 259 2Ly 90°9 8"y 886 98" 9L° G 2l L Ll 01°S %2°9 82
06°Y 2¢'9 28y 90°9 06°¢ 96°6 $G6°§ 8%°9 2Ll 2l L gl vy 259 L2
01°6 zZ1°9 %0°G 819 48 € 24°6 16" G 8L°9 oLl zl L 0L°S Z8°9 92
o%°S 06°9 $%0°§ 2Y°9 VAN 82°6 90°9 98°9 ol-L zl-L 92°% 88°9 114
0€°S 96°9 oLy 1°9 0y°G 9z°9 00°9 98°9 ol-L Ll L %0°9 98°9 V(4
96* 29 gz s €9 92°§ 267G %LG 2l 9 ol-L 2Ll gL"G 89°9 €2
ey 4.°G 71°6 259 w6y 16§ (1190 89°9 ol-L Ll 86°G 85°9 44
oYy 0L 8e° & 886G 96"y 066 01°§ 969 tANA 2L L 82° Y LI 12
81y 86-¢ oy°§ FAS:] ge s 0L 91°¢ 8%°9 r{ A 2L 05°G 81°9 0z
8lL°¢€ 80°§ 0.°6 9°9 90°9 91°L 99°6 28'9 00°9 98°9 02°G 819 61
98" € 8¢9 %29 81°L ¥ S ¥8°9 716 99°9 8°S %6°9 02°6 96°6G 81
00°9 99°9 19°G 06°9 %9'G 26°9 --- --- 20°9 z0°L 90°6 ¥€°9 L1
88"y 01°9 9L % 9€°9 g€ 96°9 9%y 8L 86°9 90°g 06°6 8€°9 91
Yy 26°6 Yyl 9z°9 81°G 8¢°9 08"y 92°9 86°¢ oy-L oy°S 8%°9 a1
gty 9L°§ 86° Y 9€°9 29°Y Z€'9 €9 069 86°G 01°9 o€ S 92°9 11
8Ly 2z 9 ey 00°9 09°% 08°6 80°9 9L°9 Ly 966 86° Y 91°9 €1
88°G 08°9 98°¢ 9L°§ 9676 229 266 9%°'9 16y 766 |y %8S (4
78 71 L 2Ly €9 FA ] 929 79§ %59 oy Yy 8€°¢ 86"y 0€°9 11
80°S oY 9 0€°6G %6°9 g8z G 98°G L6 0L°9 98°¢€ 81°9 90°§ %€'9g 01
89°6G 80°9 29°6G 80°9 26" S 21°9 29°6 88°9 r{AL] 0zL r4 M 059 6
09°6 2L 9 09°6 229 26y 06°S 0L°G 0.9 0L°G 86°9 88y 81°9 8
8y S zt'9 18°6G g8€°9 9€°G 26°9 8L'G r£ AN 0L°S 28°9 oL Yy 166G L
0L°§ 2z'9 0€-g %0°9 82°§ 98°9 78°6 gz L 81°6 259 02°G 00°9 9
gy° ¢ 8€'9 90°G 89°6G 96° % 80°9 80°§ 9L°9 r4 94 89 A zZ€°9 S
4 96°% 01§ 9€-9 28N 01°9 L'y 81°9 0Yy°S 9679 VA 22’9 Y
08°6G Z8°9 L7 85°9 0$°G €9 %1°6 L'l 8Y°G 8¢9 $S°y 019 €
99°G 014 70°9 %6°9 8y 90°9 ell Ll 29°§ 82°9 z2'S 94°9 4
26y %2°9 88°6 00°L 9Ly Z1°9 2Ll 2L L 86°6G 9€°9 816G 229 1
HOUVI X4vnugad XHVANVE JIIWADIA HAGWAAON Y4010
NIN XV NIN XV NIK XV NIW XVH NIN XV NIW XVH Ava

8861 XInC 01 L§6T ¥HEOLOO ‘IHHA ‘IHDIAH HOVD

69



70°S
98y
96°%
90°G
926G

9L°§
06°§
%5
wL°S
09°S

0Z°$
80°6
86"y
91°§
re A

rA M
96°6 %5°9 %9°6
2LS 9L°9 91°§G
%9°G 26°9 90°5
99°G 289 9l %

89°'%

41°S
9r°9
26
92°G

@

0

[T9)
O

.

(=4

o

0
D OO~
MO0V O

82°§
90°§
91°G
LA
85°6

3

OO OWOWO OO

DONO N®D
S ONN ™

Aar anar

NIW XV NINW

§861 YAGWHIJES OL 86T ¥AGOLO0 ‘lFdA ‘LHOTAH FDVD

%59

O OO~
N N -

WWOOND FIANOTO
NFT AN~

3

NANFTODM WNDODO

—-F D T ANO N
V. V. JC-IV. XV. S V. V. V. TV. STV SV. SV-SV-IV. S V. SV I V. JV.JV. SRR V. JV. V. IV. 3 UV SV. SV-TV-

N OO N
NN ™M F =N

XV

%9°S
996
85°6
S
2
4 A4

88"y
20§
92°$
8Y°6
0z'§

98 Y
esy
95"y
99°%
wly

vl
8y
20°§
2z°S
%2

81°S
99°§
79°G
00°G
8y

8Y°Y
9t ¢
26°G
9L°G
01°¢

NINW

069
269
zl'9
259

oa
-
OO

.

ANV DOD O
w0

.

Y

.

NN ~F -2 OV OWVWOY
O NOO OOV~

3

o VD~ OO
M-F OO N

~N

.

@ - O
ooOoN

269

XV

2z'9 e L
90°'9 T
0€°S ™9
86y 08°6
86"y 419
oy'S €9
26y 0o€°9
s 25°9
89°6 29°9
%€°G 0l.°9
08"y g1l
20°6 96°6
88°6 8.9
r4 34 00°L
%6y cr9
"y 4:
"y 09°6
VAN | 0%°§
75°¢ 9y
96°¢ %64
8Ly 28°5
80°S 0z°'9
76y 8c'9
92°§ 00°9
TIYdV
NIW XVH

QIANILNOD--886T AIAr OL 9867 HAEGWALJHS ‘VIVA LHOIHH
govd XT1IVAd ‘VNVISINOT ‘OHNIANVT NOLYNd 1v ¥AATH NATSVOIVO ¥AMOT--°VZ T16VL

=AM OO

Ava

70



0°62 7°62 o€ €62 Z°0¢€ 1
6°g2 9°62 62 Gge L-0€ s
262 862 82 €62 L ot €1
8:92 G 0€ 14 G-az 1°0€ 21
G-ge 962 92 %°G2 9°62 11
G gz 2762 G2 A4 6°62 o1
(Y4 y°62 we --- --- 6
922 L' 62 1% 4 -—- --- 8
1°82 8°82 44 --- --- L
S-g2 7°62 12 --- -—- 9
9°g2 €62 0z - -—-- S
0°62 8°62 61 --- --- Y
Y62 %°0€ 8T --- --- €
0°62 %°0€ L1 --- --- rd
962 € 0¢ 91 - --- 1
YAGWALJIS
NIN XV iva NIN XV Ava

9861 YHEWHLJHIS ‘SNISTID SHIYOHA ‘TUNILVHAIWAL HILVM

8861 XINC OL 9861 HAGWALJIHS
‘VIVAd TUNIVHAJWAL YALVM X1IVA ‘VNVISINOT ‘ONIANVT NOI¥Nd IV HIAIY AFISVOIVO HAMOT--°dZ 14Vl

71



LOUISIANA, DAILY WATER TEMPERATURE DATA,

SEPTEMBER 1986 TO JULY 1988--CONTINUED

TABLE 2B.--LOWER CALCASIEU RIVER AT BURTON LANDING,

WATER TEMPERATURE, DEGREES CELSIUS, OCTOBER 1986 TO SEPTEMBER 1987

MIN

MIN

MIN

MIN

MIN

MIN

DAY

MARCH

FEBRUARY

JANUARY

DECEMBER

NOVEMBER

OCTOBER

N o
N Ot ot
vl v ] e
ocoanoIn
~ 1NN
i vl v v v
LI R R B )
LI R R B |
I T R B |
| I | ]
| I I I | ]
LI T I B |
V)

.
.

NN~ NN
NNNNN
NN NN N
w:o

e« 1 N N
N N ~N
1 =-HIN
R
SN L OO O
~N NN

- N D3N

15.7

.
.

16.4

14.2
13.5
3.
2.
12.6

1B O
[} . . . .
1O --O
- e e~
:MQOQ
oo N
e
(=<} [ ]
LR I |
NN
-
~ [
I ]
aXso BTN N
—
[To¥ L K- o]
OOV N~
- NN
Nt D
e NN
NN NN
cooN
W B~ O LN N
~ ~

O O OO
-

(Y] <«
Q0 Nt ~F
O vt vt v

[TeY
St - ™
o
O Nt
N O
e
NN = N O
NN N -
o
-oM~O I~
~ -~ NN~
R
O
[TaRToNTaNee Xol)
e

O O ©
OO [~C0 ©
v e -

16.
8.
19.3
19.
20.

21.0
21.3
21.4
21.3
21.0

22.
22.
23.
22.8
22.4

72

mwm:ﬂ
QO O 1 O
- -

-
T T
NO O 1 O
- N -
~F -l

O MO NO
-HO-OO
o

~+ O
O OYONO

e
O O~ 1N
QOO0
NNNN -~
OO N O
QO m=~O
NNANNN
O~ \O
N - N
NN NN N
= N M-t N
NN NN N

mww:ll

]
NN
e

3.0
i.8

8

7

6
15.1
14

21.1
21.3

21.0

22.3
22.5
22.2
22.
22.4
22.



MIN

SEPTEMBER

MIN

AUGUST

MIN

JULY

MIN

JUNE

MIN

MAY

WATER TEMPERATURE, DEGREES CELSIUS, OCTOBER 1986 TO SEPTEMBER 1987
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TABLE 2B.--LOWER CALCASIEU RIVER AT BURTON LANDING, LOUISIANA, DAILY WATER TEMPERATURE DATA,

SEPTEMBER 1986 TO JULY 1988--CONTINUED

WATER TEMPERATURE, DEGREES CELSIUS, OCTOBER 1987 TO SEPTEMBER 1988
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WATER TEMPERATURE, DEGREES CELSIUS, OCTOBER 1987 TO JULY 1988
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TABLE 4A.--SALINITY PROFILE DATA, LOWER CALCASIEU RIVER, LOUISIANA,
FEBRUARY AND MARCH 1987

SALINITY PROFILE NO. 1
FEBRUARY 26, 1987

[TEMP, TEMPERATURE; DEG C, DEGREES CELSIUS; DO, DISSOLVED OXYGEN;
MG/L, MILLIGRAMS PER LITER; SPEC COND, SPECIFIC CONDUCTANCE;
US/CM, MICROSIEMENS PER CENTIMETER AT 25 DEGREES CELSIUS; SAL,
SALINITY; PPT, PARTS PER THOUSAND; ORP, OXIDATION-REDUCTION
POTENTIAL; MV, MILLIVOLTS; DASHES (---), NOT RECORDED]

SITE NO. SPEC
TIME DEPTH TEMP PH DO OOND  SAL ORP
(FEET) (DBG C) (UNITS) (MG/L) (Us/aM) (PPT) (MV)
1 3.3 11.4 6.7 8.1 425 0.0  +209
1100 9.9 11.4 6.7 8.2 425 0.0 +207
16.5 11.4 6.7 8.1 515 0.0  +207
23.1 11.4 6.7 8.0 778 0.0  +207
29.7 11.4 6.7 7.7 3,400 0.8 +210
34.6 12.0 7.3 7.0 12,000 6.3 +213
2 3.3 11.2 6.7 8.1 580 0.0  +222
1105 9.9 11.3 6.7 8.1 1,100 0.0 +222
16.5 11.3 6.8 8.1 1,160 0.1  +219
23.1 11.4 6.8 7.4 6,300 3.1 +225
30.6 12.2 7.5 6.2 21,000 12.0 +229
3 3.3 11.2 6.7 8.0 1,500 0.2 +211
1120 9.9 11.3 6.7 8.0 1,350 0.2 +210
16.5 11.3 6.8 7.8 1,600 0.3  +208
23.1 11.7 6.7 7.3 1,500 0.6 +215
29.7 12.5 7.9 --- 30,600 18.5  +209
36.3 12.8 7.9 7.1 33,400 20.8 +211
44.6 — -— -—- 33,800 21.1 -—
4 3.3 11.3 6.7 8.0 1,850 0.5 +194
1135 9.9 11.4 6.7 7.9 2,100 0.7 +194
16.5 11.4 6.8 7.9 2,600 0.9 +193
23.1 11.4 6.9 7.7 5,300 2.4  +195
29.7 11.8 7.2 7.2 16,800 8.7  +197
38.0 12.6 7.8 7.8 32,400 20.1  +203
5 3.3 11.4 6.7 7.9 2,500 0.8  +091
1217 9.9 11.4 6.7 7.9 2,720 1.0 +087
16.5 11.4 6.7 7.8 2,800 1.1  +081l
23.1 11.4 6.8 7.8 3,780 1.7 4071
29.7 11.7 7.0 7.3 7,200 3.5 4056
36.3 12.6 7.8 5.8 32,600 20.2 @ +027
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ORP
(MV)

COND  SAL
(PPT)

SPEC
(Us/av)

DO

(MG/L)

PH
(DEG C) (UNITS)

FEBRUARY AND MARCH 1987--CONTINUED
TEMP

DEPTH

TABLE 4A.~--SALINITY PROFILE DATA, LOWER CALCASIEU RIVER, LOUISIANA,
(FEET)

SITE NO.
TIME
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ORP
(MV)

SPEC
OOND  SAL
(Us/aM) (PPT)

DO

PH
(DEG C) (UNITS) (MG/L)

FEBRUARY AND MARCH 1987--CONTINUED
TEMP

(FEET)

TABLE 4A.--SALINITY PROFILE DATA, LOWER CALCASIEU RIVER, LOUISIANA,
DEPTH

SITE NO.
TIME
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ORP
(MV)

ooooo

SPEC
COND  SAL
(Us/av) (PPT)

DO

(MG/L)

PH
(UNITS)

MARCH 12, 1987

SALINITY PROFILE NO. 2

(DEG C)

FEBRUARY AND MARCH 1987--CONTINUED

(FEET)

TABLE 4A.--SALINITY PROFILE DATA, LOWER CALCASIEU RIVER, LOUISIANA,
DEPTH TEMP

SITE NO.
TIME
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SPEC
COND SAL  ORP
(Us/aq) (PPT) (W)

DO
(MG/L)

(DEG C) (UNITS)

FEBRUARY AND MARCH 1987--CONTINUED
TEMP PH

TABLE 4A.--SALINITY PROFILE DATA, LOWER CALCASIEU RIVER, LOUISIANA,
DEPTH
(FEET)

SITE NO.
TIME
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(MV)

SAL
(PPT)

SPEC
coND

(Us/aM)

DO
(MG/L)

PH
(DBEG C) (UNITS)

FEBRUARY AND MARCH 1987--OONTINUED
TEMP

DEPTH

TABLE 4A.--SALINITY PROFILE DATA, LOWER CALCASIEU RIVER, LOUISIANA,
(FEET)

SITE NO.
TIME
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TABLE 4A.--SALINITY PROFILE DATA, LOWER CALCASIEU RIVER, LOUISIANA,

SITE NO.

TIME
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FEBRUARY AND MARCH 1987--CONTINUED

SPEC
TEMP PH DO OOND
(DEG C) (UNITS) (MG/L) (US/QM)
14.9 6.8 7.3 4,020
14.4 6.9 7.0 6,020
14.6 7.2 6.8 10, 860
14.9 7.6 6.5 16,500
15.1 7.9 6.2 24,600
15.0 8.0 6.1 30, 600
14.4 7.0 7.4 4,730
14.6 7.2 6.8 10,000
14.7 7.4 6.7 12,800
15.0 7.8 6.4 21,500
14.9 8.0 6.2 29,700
14.8 8.0 6.2 31,700
14.7 7.0 7.5 4,100
14.4 7.2 7.1 6,410
14.8 7.5 6.7 13,200
14.9 8.0 6.3 23,600
14.9 8.0 6.3 29,700
14.7 8.0 6.4 31,800
SALINITY PROFILE NO. 3
MARCH 18, 1987
15.5 6.2 6.1 225
15.5 6.3 6.5 214
15.5 6.3 6.5 240
15.5 6.3 6.4 233
15.5 6.2 6.2 239
15.5 6.2 6.2 252
15.5 6.2 6.2 237
15.6 6.3 6.5 296
15.6 6.3 6.5 303
15.6 6.3 6.5 349
15.6 6.3 6.6 405
15.6 6.5 6.8 2,030
15.5 6.5 6.6 2,030
15.5 6.6 6.3 1,980
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SAL

(PPT)

SPEC

OOND

(Us/av)

DO

(MG/L)

PH
(DEG C) (UNITS)

FEBRUARY AND MARCH 1987--OCONTINUED
TEMP

(FEET)

TABLE 4A.--SALINITY PROFILE DATA, LOWER CALCASIEU RIVER, LOUISIANA,
DEPTH

SITE NO.
TIME
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(M)

SAL
(PPT)

SPEC

COND

(Us/av)

DO

PH
(MG/L)

TEMP

(DEG C) (UNITS)

FEBRUARY AND MARCH 1987--CONTINUED

DEPTH

TABLE 4A.--SALINITY PROFILE DATA, LOWER CALCASIEU RIVER, LOUISIANA,
(FEET)

SITE NO.
TIME
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TABLE 4A.--SALINITY PROFILE DATA, LOWER CALCASIEU RIVER, LOUISIANA,

SITE NO.

TIME
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SAL ORP

(MV)

+151
+151
+151
+141
+144
+140

+150
+149
+147
+143
+137
+134

+167
+169
+170
+172
+172
+173

+156
+155
+153
+148
+154
+157

+166
+166
+166
+167
+167
+168



TABLE 4B.--WATER-QUALITY FIELD DATA, LOWER CALCASIEU RIVER, LOUISIANA,
MAY AND AUGUST 1985 AND MAY AND JUNE 1986

SITE NAME SPEC
TIME DEPTH  TEBMP PH DO OOND
(FEET) (DEG C) (UNITS) (MG/L) (US/QM)
MAY 8, 1985
CALCASIEU RIVER 1.6  25.9 8.2 8.0 36,300
AT BUOY 47 45.2  25.2 -—- -—- 37,100
1330
MAY 9, 1985
CALCASIEU RIVER 1.6  26.1 6.7 4.7 5,220
AT BUOY 130 17.2  24.0 -—- --- 14,000
1815 32.3  23.3 - --—- 31,700
CALCASIEU RIVER AT 1.6 27.5 8.5 11.1 10,900
PETROLEUM REFINERY 9.9  26.1 7.7 7.3 15,000
1730 37.3  24.0 - --- 32,500
CALCASIEU RIVER AT 1.6  26.8 8.3 11.0 14,400
INTRACOASTAL WATERWAY 39.3  24.8 - -—- 30,200
1635
CALCASIEU RIVER AT 1.6  25.5 7.6 6.8 4,570
BURTON LANDING 3.3  24.4 - --—- 15,000
1055 34.3  24.4 -~ - 31,800
MAY 10, 1985
CALCASIEU RIVER ABOVE 1.6  24.8 6.5 6.0 61
BAYOU SERPENT 9.9 24.2 6.4 5.6 63
1150
BAYOU SERPENT 1.6 25.1 6.6 6.0 63
1140 17.2 23.2 6.5 0.7 218
CALCASIEU RIVER BELOW 1.6  24.6 6.6 6.0 62
BAYOU SERPENT 20.1  23.4 6.5 3.4 190
1130
CALCASIEU RIVER BELOW 1.6  25.2 6.8 4.3 5,570
SALTWATER BARRIER 17.2 23.8 6.9 1.8 15,500

1250
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TABLE 4B.--WATER-QUALITY FIELD DATA, LOWER CALCASIEU RIVER, LOUISIANA,
MAY AND AUGUST 1985 AND MAY AND JUNE 1986--CONTINUED

SITE NAME SPEC
TIME DEPTH TEMP PH DO COND
(FEET) (DBEG C) (UNITS) (MG/L) (Us/aM)
MAY 29, 1985
CALCASIEU RIVER ABOVE 1.6 27.9 6.8 9.1 63
BAYOU SERPENT 18.2 26.0 6.2 6.4 62
1630
BAYOU SERPENT 300 1.6 27.4 6.6 8.6 59
FEET ABOVE MOUTH 16.2 24.5 6.C 0.6 117
1735
WEST FORK CALCASIEU 1.6 27.2 6.6 6.2 363
1855 16.5 23.3 .2 0.3 502
26.4 24.9 -—- 0.3 4,160
42.9 25. 6.5 0.4 8,250
MAY 30, 1985
CALCASIEU RIVER AT 1.6 27.9 7.6 8.1 5,730
SHIP CHANNEL NEAR 13.2 27.5 7.2 5.5 7,680
BUOY 130 26.4 26.5 7.2 1.1 20,000
1700 42.9 24.6 7.2 0.4 25,700
CALCASIEU RIVER AT 1.6 27.9 7.6 8.4 5,360
BUOY 130 13.2 27.8 7.4 7.2 6,800
1730
CALCASIEU RIVER AT 1.6 29.3 8.5 9.2 13,100
BUOY 114 20.1 28.7 8.4 8.1 13,500
1615
CALCASIEU RIVER AT 1.6 29.0 8.6 9.9 14,400
BAYOU D'INDE 8.9 28.4 8.2 7.2 15,500
1530
CALCASIEU RIVER AT 1.6 27.9 8.2 7.4 17,100
PETROLEUM REFINERY 28.0 26.3 7.5 0.8 23,600
1435
CALCASIEU RIVER AT 1.6 27.5 8.2 7.4 17,400
BURTON LANDING 9.9 27.4 8.2 7.2 17,400
1340
CALCASIEU RIVER AT 1.6 27.5 8.2 7.7 16,100
DEVIL'S ELBOW 32.1 27.0 8.0 6.1 17,900
1315
CALCASIEU LAKE 1.6 26.8 8.2 7.2 20,000
1215
CALCASIEU RIVER AT 1.6 27.1 8.0 4.8 34,500
BUOY 47 NEAR CAMERON 9.9 27.1 8.0 4.7 34,500
1100 19.8 27.0 8.1 5.0 34,600
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TABLE 4B.--WATER-QUALITY FIELD DATA, LOWER CALCASIEU RIVER, LOUISIANA,
MAY AND AUGUST 1985 AND MAY AND JUNE 1986--CONTINUED

SITE NAME
TIME

CALCASIEU RIVER AT
BUOY 130
1130

CALCASIEU RIVER AT
BAYOU D'INDE
1630

CALCASIEU RIVER AT
PETROLEUM REFINERY
0930

CALCASIEU RIVER AT
BURTON LANDING
1130

CALCASTIEU LAKE

1100

SITE NAME

TIME DEPTH
(FEET)

CALCASIEU RIVER 1.6

AT BUOY 130 5.0

1600

CALCASIEU RIVER 3.6

DEPTH TEMP DO
(FEET) (DEG C) (MG/L)
AUGUST 28, 1985
1.6 29.0 5.9
5.9 28.5 5.3
13.2 29.0 0.9
35.3 30.0 0.4
1.6 29.5 7.4
9.9 30.0 1.0
20.1 30.0 0.6
45.2 30.0 2.1
AUGUST 29, 1985
1.6 30.0 7.4
5.0 30.0 5.7
9.9 30.0 2.6
20.1 30.5 1.5
43.2 30.0 2.8
1.6 30.5 8.8
9.9 29.0 3.9
20.1 28.0 4.0
4.2 30.0 2.0
45.2 30.0 1.9
AUGUST 30, 1985
1.6 31.5 -—
4.0 30.0 _—
TEMP PH DO
(DEG C) (UNITS) (MG/L)
MAY 19, 1986
24.4 6.7 3.7
24.1 6.8 3.3
28.3 7.6 7.9

97

SPEC
COOND ORP
(Us/aM) (Mv)
6,500 +300
7,400 +190
31,500 e
40,000 -100
12,000 +300
31,000 +240
40,000 +250
42,500 +240
19,000 +360
22,500 +400
28,500 +380
37,000 +280
44,000 +320
21,000 +400
35,000 +320
42,000 +260
43,000 +300
44,500 +160
31,000 +700
31,400 +700
SPEC
QOND SAL ORP
(US/aM) (PPT) (MV)
4,300 1.9 +140
5,160 2.3 +140
10, 600 5.3 +134



TABLE 4B.--WATER-QUALITY FIELD DATA, LOWER CALCASIEU RIVER, LOUISIANA,
MAY AND AUGUST 1985 AND MAY AND JUNE 1986--CONTINUED

SITE NAME
TIME

BAYOU D'INDE
AT MOUTH
1550

INDUSTRIAL OUT-
FALL AT BAYOU
D'INDE

1610

INDUSTRIAL OUT-
FALL AT BRIDGE
0.25 MILE
ABOVE MOUTH

1630

INDUSTRIAL OUT-
OUTAT LOCKPORT
MARSH BRIDGE

0900

CALCASIEU RIVER
AT BAYOU
D'INDE

1730

CALCASIEU RIVER
AT BUOY 130
SHIP CHANNEL

1800

CALCASIEU RIVER
AT BURTON
LANDING

1800

CALCASIEU RIVER
AT PETROLEUM
REFINERY

1030

DEPTH TEMP

(FEET)

3.3

7.3

8.2

3.3

N
H o

(DEG C)

26.7

27.

35.

34.

26.
24.

26.
25.

26.
24.

25.
25,

4

o

PH

(UNITS)

7.7

7.8

7.3

MAY 20,

7.6

N
= O

NN
o O

MAY 21,
8.5
7.9
MAY 22,

8.0
7.8

98

DO

(MG/L)

8.0

8.3

6.2

1986

5.2

[ Vo]
= O

© o
(@ Noe)

1986

10.7
5.5

1986

10.7
5.4

SPEC
COND
(Us/av)

8,800

9,820

12,900

12,570

8,010
31,500

4,740
28,700

16,600
27,800

16,600
20,800

SAL
(PPT)

4.6

5.2

7.1

7.0

N
O

S
(O o

ORP
(MV)

+131

+091

+138

+184

+114
+145

+158
+127

+141
+156

+141
+156



TABLE 4B.--WATER-QUALITY FIELD DATA, LOWER CALCASIEU RIVER, LOUISIANA,
MAY AND AUGUST 1985 AND MAY AND JUNE 1986--CONTINUED

SITE NAME SPEC
TIME DEPTH TEMP PH DO OoND SAL ORP
(FEET) (DEG C) (UNITS) (MG/L) (Us/av) (PPT) (W)

JUNE 18, 1986

CALCASIEU 1.6 29.3 5.9 3.1 81 0.0 +212
RIVER AT 4.0 27.6 5.9 2.8 88 0.0 +211
I-10 11.9 26.8 5.9 2.6 123 0.0 +198
BRIDGE 19.8 26.7 6.2 2.4 284 0.0 +153

1620 27.7 27.5 6.7 0.0 14,300 7.6 +040

35.6 27.6 6.8 0.0 17,500 10.1 +018
38.0 27.6 6.8 0.0 17,900 10.3 +008

CALCASIEU 1.6 31.0 6.3 6.1 218 0.0 +203
RIVER AT 4.0 28.7 6.1 3.6 181 0.0 +202
BUOY 114 11.6 27.1 6.2 2.7 192 0.0 +186

1540 19.1 26.9 6.4 2.4 390 0.0 +139

24.1 27.3 6.5 1.2 8,400 4.2 +150
27.1 27.4 6.7 0.2 13,320 7.4 +034
34.6 27.7 7.0 0.1 18,900 10.9 -002
37.0 27.7 7.0 0.0 22,000 13.0 -045

CALCASIEU 1.6 29.5 6.2 4.1 375 0.0 +177
RIVER 300 4.0 28.0 6.1 3.0 736 0.0 +184
FEET UP- 11.9 27.5 6.2 2.5 1,380 0.2 +168
STREAM FROM 19.8 27.4 6.3 2.0 2,340 1.3 +108
BAYOU D'INDE 27.7 27.7 6.8 1.0 12,900 7.1 +072

1450 35.6 27.8 7.1 0.8 23,000 13.7 +052

38.0 27.8 7.1 0.0 24,000 14.4 +063

CALCASIEU 1.6 29.1 6.2 4.1 791 0.0 +163
RIVER AT 4.0 28.2 6.3 3.5 1,100 0.2 +167
PETROLEUM 11.9 27.9 6.4 3.1 1,570 0.3 +155
REFINERY 19.8 27.7 6.6 2.0 6,450 2.9 +117

1400 27.7 27.8 7.0 0.7 17,800 10.4 +039

35.6 27.8 7.4 0.0 28,800 17.6 -054

CALCASIEU 1.6 29.4 6.5 4.4 2,240 0.7 +154
RIVER AT 3.6 29.2 6.5 4.2 2,240 0.7 +150
BURTON 11.2 28.0 6.5 2.7 3,470 1.4 +140
LANDING 18.8 27.8 7.0 1.6 13,520 7.4 +089

1245 26.4 27.9 7.4 0.4 27,200 16.6 +041

34.0 27.8 7.6 0.0 32,400 20.2 +021
36.0 27.8 7.6 0.3 32,300 20.1 +099
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TABLE 5.~-~-PARTICLE-SIZE DISTRIBUTION OF BOTTOM MATERIAL.
MISCELLANEOUS DISCHARGE MEASUREMENTS DATA FROM THE LOWER CALCASIEU RIVER AND BAYOU D'INDE

AREA,

[PERCENT FINER BY WEIGHT THAN INDICATED SIZE,

SIZE

1.00
0.50
0.35
0.25
0.177
0.125
0.088

0.074
0.062

5

0.0312

0.015
0.007

0.003
0.001

1
SITE

SIZE

1.00
0.50
0.35
0.25
0.177
0.125
0.088
0.074
0.062

6
8

9
95

1.
2.
3.
4,
5,

5

0.0312
0.0156
0.0078
0.0039
0.00195

2

SITE 1,
2,
3.

4,
5.

LOUISIANA, 1984-87

PARTICLE-SIZE DISTRIBUTION OF BOTTOM MATERIAL,

1

SITE 1 2 3
100 100 99.8
96.6 100 90.4
59.5  78.6  34.5
1.2 75.8 3.1
5.0  70.8 1.3
2.4 69.0 0.5
1.8  67.6 0.3
1.6  66.6 0.3
1.4  65.8 0.2
-—--  32.6 ——-
--=  25.5 ---
---  18.8 ——-
-==  15.3 -
- 9.6 -a-

BAYOU SERPENT
WEST FORK CALCASIEU

CALCASIEU RIVER EAST OF MOSS BLUFF

4

100
100
100

O
@
-

® VW
e e

.

N WWs 93
W o
N WU oo ©ON®

@ N

CALCASIEU RIVER AT BUOY 130
CALCASIEU RIVER AT BAYOU D'INDE

AUGUST 1985

2

SITE 1 2 3 4
100 100 100 100
100 100 100 100
97.6 99.6 98.6 98.6
91.8 96.6 97.6 88.8
81.0 91.4 84.2 77.8
76.2 82.6 78.4 73.2
70.2 72.0 71.4 65.0
66.6 65.8 68.2 59.8
64.8 64.8 66.2 57.8
54.5 49.7 54.9 30.9
44.2 35.5 46.5 24.9
36.0 24.0 38.0 21.7
29.0 15.3 15.6 16.3
20.4 12.8 11.2 13.4

CALCASIEU RIVER AT BUOY 130

CALCASIEU RIVER AT BAYOU D'INDE
CALCASIEU RIVER AT PETROLEUM REFINERY
CALCASIEU RIVER AT BURTON LANDING

CALCASIEU LAKE

5

100

100
100
100
100

99

98.
95.
91.

88.
67.

50.
44.
37.
24.

.6

6
4
6

8
6

4
3
6
5

6

100

100

100
99.8
98.6
97.2
95.0

93.6
92.2

96.1
82.0
3
1

oo
aNn &

6, CALCASIEU RIVER
7. CALCASIEU RIVER
8, CALCASIEU RIVER
9

MAY 1985
7 8
100 100
100 100
99.8 99.8
95.8 98.4
84.4 93.4
74.0 81.2
61.6 65.8
65.4 58.4
64.4 54.8
42.1 41.2
31.3 27.7
24.6 23.9
19.2 20.7
14.1 17.9

. CALCASIEU LAKE

CALCASIEU RIVER

3
SITE 1

100
100
100

NO®

. ... .
O NNOGTAN &

.

NN W OO O OO
= 0 WHNWOUWO®WVY

AT PETROLEUM
AT DEVIL'S ELBOW
AT BURTON LANDING

SUSPENDED-SEDIMENT CONCENTRATIONS. AND

IN MILLIMETERS (MM): MG/L, MILLIGRAMS PER LITER:
DASHES (---), NOT RECORDED]

9 10
100 100
100 100
100 99.6

99.8 98.2
97.2 92.6
90.0 81.8
80.4 65.2
74.6 57.2
70.8 54.0
43.4 43.7
28.7 39.9
24.9 37.7
21.4 31.3
18.2 23.0
REFINERY

AT BUOY 47

NOVEMBER 1985

100
100
100

98.

93
87
77
73
69
56
40
36
27
21

2

6
.8

.8
.2
.0

.6
.8

.8
.7
.7
.4

100

100
99.2
92.2

@
(=4
o o

.

a o
o @

NWwoeom
> O RHRKFE OV
G Wouoowbk o

-
=]

3

SITE 1, CALCASIEU RIVER AT RAILROAD BRIDGE
2, CALCASIEU RIVER AT PETROLEUM REFINERY
3., CALCASIEU RIVER AT BURTON LANDING

100



TABLE 5.--PARTICLE-SIZE DISTRIBUTION OF BOTTOM MATERIAL,
MISCELLANEOUS DISCHARGE MEASUREMENTS DATA FROM THE LOWER CALCASIEU RIVER AND BAYOU D'INDE

AREA, LOUISIANA, 1984-87--CONTINUED

SUSPENDED-SEDIMENT CONCENTRATIONS, AND

[PERCENT FINER BY WEIGHT THAN INDICATED SIZE, IN MILLIMETERS]

INCREMENTAL PARTICLE-SIZE DISTRIBUTION OF BOTTOM MATERIAL FROM CORINGS OF

CALCASIEU RIVER AT

THE LOWER CALCASIEU RIVER, LOUISIANA.

BAYOQU D'INDE

N NHM O
oo wm

100
99.

98.

86.

82.
75.

70.

49.
39
34.
29.
23.

UOUI:O H:bm O OB ®

100

99.
98.

35.

26.
23.

22.

19.
16.
15.
13.
12.

b WO hbhOOONNON®

MAY 19, 1986

CALCASIEU RIVER AT PETROLEUM REFINERY

CORE SECTION:

(IN FEET)

CORE
SECTION 1

100
100
100
100
99.
93.
80.
73.
69.
46.
37.
30.
25.
22.

ON WO OO ® OO ©

100
100
100
100
100
100
100
100
100
55
43
37
30
24

1.
2,
3.
4,

.8
.1
.0
.6
.9

CONCENTRATION AND PARTICLE-SIZE DISTRIBUTION OF SUSPENDED SEDIMENT

DISTANCE FROM LEFT BANK OF CALCASIEU RIVER AT BUOY 130,

R OOCOoO
OoON B
$

1
OO O
NO O W

100
100
100
100
100
100
100
100
100
77.
70.
62.
53.
44.

VO NWN

PERCENT FINER BY WEIGHT THAN INDICATED SIZE, IN MM

0.0625

0.0312

0.0156 0.0078

55.7 50.9
56.5 51.3
86.0 75.2
77.8 66.7
56.8 50.7

DISTANCE FROM LEFT BANK OF CALCASIEU RIVER AT PETROLEUM REFINERY,

CORE SECTION 1. 0.1 -
(IN FEET) 2, 0.6 -
3. 1.1 -
4, 1.6 -
5, 2.1 -
CORE
SIZE SECTION 1 2 3
1.00 100 100 100
0.50 100 100 100
0.35 99.6 99.8 99.6
0.25 94.6 98.0 96.8
0.177 79.6 94.0 91.4
0.125 73.6 92.2 90.0
0.088 69.2 90.4 88.6
0.074 67.0 89.4 88.0
0.0625 65.4 88.4 87.4
0.0312 53.6 79.1 63.2
0.0156 42.7 75.0 54.6
0.0078 35.7 61.2 45.3
0.0039 28.7 52.9 38.6
0.00195 20.1 9.6 27.5
CONCENTRATIONS, IN MG/L
DISTANCE SILT AND
(FEET) SAND CLAY TOTAL
81 13 48 61
120 15 42 57
160 17 40 57
210 28 44 72
250 25 42 67
330 27 46 73
370 58 42 100
422 32 59 91
486 33 40 73
526 19 37 56
290 5 66 71
440 15 68 83
590 19 139 158
700 17 141 158

100
100
100
100

91.
80.
81.
76.

7
8

4
7

101

86.1 77.5
74.7 67.1
73.6 -——
72.8 61.6

0.0039

100
100
100
100
100
100
100
100
100
35.7
26.8
21.4
16.3
12.8

0.00195

NOVEMBER 1. 1985

NOVEMBER 1, 1985

68.5
61.0

52.6

59.2
51.3

43.0




TABLE 5.--PARTICLE-SIZE DISTRIBUTION OF BOTTOM MATERIAL, SUSPENDED-SEDIMENT CONCENTRATIONS., AND

MISCELLANEOUS DISCHARGE MEASUREMENTS DATA FROM THE LOWER CALCASIEU RIVER AND BAYOU D'INDE
AREA, LOUISIANA, 1984-87--CONTINUED

CONCENTRATIONS. IN MG/L PERCENT FINER BY WEIGHT THAN INDICATED SIZE, IN MM
DISTANCE SILT AND 0.0625 0.0312 0.0156 0.0078 0.0039 0.00195
(FEET) SAND CLAY TOTAL

DISTANCE FROM LEFT BANK OF CALCASIEU RIVER AT BURTON LANDING, NOVEMBER 1, 1985

175 7 77 84 100 87.5 86.2 88.9 81.8 75.7
350 19 198 217 100 84.3 77.0 67.5 59.3 60.2
525 16 190 206 - ——- .- - - -
620 13 180 193 100 88.1 79.2 71.0 60.3 52.4

DEPTH. IN FEET: TOTAL CONCENTRATIONS. IN MG/L

CALCASIEU RIVER AT CALCASIEU RIVER AT CALCASIEU RIVER AT
BURTON LANDING RAILROAD BRIDGE BAYOU D'INDE
DEPTH TOTAL DEPTH TOTAL DEPTH TOTAL

1 9 3.2 59 3.8 8
34 21 9.6 52 11.4 6
16.0 18 19.0 10
22.4 8 26.6 15
28.8 3 34.2 15
BAYOU D'INDE AT CALCASIEU RIVER AT CALCASIEU RIVER AT
INDUSTRIAL OUTFALL PETROLEUM REFINERY BURTON LANDING
DEPTH TOTAL DEPTH TOTAL DEPTH TOTAL
0.8 11 0.9 9 3.7 41
2.4 13 2.7 10 11.1 24
4.0 12 4.5 12 18.5 17
5.6 10 6.3 11 25.9 13
7.2 12 8.1 13 33.3 20
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TABLE 5.--PARTICLE-SIZE DISTRIBUTION OF BOTTOM MATERIAL, SUSPENDED-SEDIMENT CONCENTRATIONS,
AND MISCELLANEOUS DISCHARGE MEASUREMENTS DATA FROM THE LOWER CALCASIEU RIVER AND BAYOU
D'INDE AREA, LOUISIANA, 1984-87--CONTINUED

MISCELLANEOUS DISCHARGE MEASUREMENTS
[DISCHARGE IN CUBIC FEET PER SECOND, NEGATIVE NUMBERS INDICATE UPSTREAM FLOW]

LOWER CALCASIEU RIVER AT RAILROAD BRIDGE AT LAKE CHARLES, LOUISIANA, MARCH 1985 TO JULY 1987

DATE DISCHARGE DATE DISCHARGE
03-21-85 21,700 02-06-87 717
04-11-85 -960 02-10-87 -1,610
05-09-85 -924 02-11-87 3.230
06-05-85 -3,050 02-23-87 4,340
07-30-85 916 03-09-87 -1,470
11-01-85 71,000 03-10-87 15,800
05-01-86 -2,370 03-17-87 6.810
05-01-86 -1,750 04-08-87 593
05-02-86 2.910 04-21-87 -1,860
05-02-86 1.990 04-22-87 1.600
05-02-86 691 05-05-87 -1,710
06-18-86 -887 05-06-87 1,950
01-13-87 6.330 05-19-87 -383
01-13-87 8.310 06-03-87 6.010
01-13-87 7.470 06-15-87 6.520
01-13-87 4,390 07-14-87 5,540
01-13-87 -1,130 07-15-87 3,070
01-13-87 -408

LOWER CALCASIEU RIVER AT BURTON LANDING. LOUISIANA, OCTOBER 1984 TO JANUARY 1987

10-24-84 45,200 05-01-86 -4,330
03-21-85 30.500 05-01-86 -33,000
04-10-85 -32,300 05-02-86 15,500
04-11-85 -19.200 05-02-86 9,880
05-09-85 -30,000 05-02-86 7,030
06-05-85 -29,400 01-13-87 23,300
07-29-85 7.790 01-13-87 6,760
08-27-85 -2,140 01-13-87 -8.100
05-01-86 -18.400 01-13-87 -481

MISCELLANEOUS DISCHARGE MEASUREMENTS OF THE BAYOU D'INDE AREA, LOUISIANA,
APRIL 1987 TO JUNE 1988

SITE NAME DATE DISCHARGE
INDUSTRIAL OUTFALL ABOVE I-210 BRIDGE 04-15-87 253
INDUSTRIAL OUTFALL ABOVE I-210 BRIDGE 09-17-87 358
INDUSTRIAL OUTFALL AT LOCKPORT MARSH BRIDGE 09-17-87 394
BAYOU D'INDE 0.5 MILE BELOW INDUSTRIAL OUTFAL 09-17-87 356
INDUSTRIAL OUTFALL AT BRIDGE 0.25 MILE ABOVE BAYOU D'INDE 06-21-88 333
BAYOU D'INDE 0.5 MILE BELOW INDUSTRIAL OUTFALL 06-21-88 975
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